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MITH and Tangier Islands in 

Chesapeake Bay have had small 

fishing populations since’ Revo- 
lutionary days. Their point of contact 
with the mainland is Crisfield, a small 
Maryland town on the eastern shore 
of the Chesapeake some ten miles east 
of the islands. Crisfield is a railroad 
terminal, and here the island fisher- 
men bring their catches for shipment 
to the large centers of population. Ex- 
cept for the fishing boats, the only 
means of communication with the 
islands has been a mail boat, which 
makes one trip a day. During the 
winter of 1938 and 1939 a severe 
freeze stopped all water traffic for 
several weeks, and unfortunate re- 
sults of the lack of communication at 
this time led to the installation of 
emergency radio telephone service late 
in 1939. The demands placed on this 
service indicated that permanent and 
more adequate facilities were needed. 
As a result, the Laboratories devel- 
oped the 311A - radio-transmitting 
and the 902A radio-receiving equip- 
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Radio Telephone 
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Ch esapeake Bay 
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Radio Research Department 


ments, which were installed for the 
Chesapeake Bay service in February 
of this year. 

This new radio telephone equip- 
ment is designed for operation at the 
ultra-high frequencies — either be- 
tween 30 and 40 or 156 and 162 mega- 
cycles. At these latter frequencies, 
which were chosen for the Chesa- 
peake installation, the waves are 
short, about two meters long, and 
they travel in approximately straight- 
line paths. There is little noise, and 
volume regulation is not required. 
The distances involved are short. 
From Crisfield to Smith and Tangier 
Islands, it is ten and thirteen miles 
respectively, and fifteen-watt trans- 
mitters are used. Since the volume of 
traffic expected is small, only a single 
channel to each island has been pro- 
vided, and a single transmitter and 
receiver at Crisfield operates with 
either one of them. Tangier Island 
has a population of 1200 and Smith 
Island has a population of only 800, 
divided into three small communities. 
The present installation makes pro- 
vision for a maximum of six tele- 
phones on each island. At Crisfield, 
the radio equipment connects with 
the local telephone switchboard, and 
connections to and from it may be 
established as desired. 

Communication in the two direc- 
tions of transmission, that is to and 
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from Crisfield, is at different fre- 
quencies. Transmission from Crisfield 
is at 161,475 kc, and the two island 
receivers are tuned to this frequency. 
The Crisfield receiver, on the other 
hand, is tuned to 157,875 kc, and will 
receive from either island. At Tangier 
Island the transmitter operates at 
157,875 +6 kc, and at Smith Island 
the operating frequency is 157,875—6 
kc. These two frequencies are near 
enough the same so that either is 
readily received and detected by the 
Crisfield receiver, and when both 
island transmitters are on, the beat 
note of the two carriers is 12 kc, 
which is not passed by the receiving 
circuits, and thus causes no inter- 


Fig. 1—At Crisfield the radio transmitter 
and receiver and the emergency power 
supply are mounted on the antenna poles 
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ference. Although normal communi- 
cation is between one or the other of 
the two islands and Crisfield, the two 
islands may communicate with each 
other by passing through the Cris- 
field radio equipment—each island 
being received at Crisfield and re- 
transmitted to the other island 
through a by-pass connection. 


Fig. 2—Radio hut at Smith Island, with 
the transmitting and receiving antenna poles 


At Crisfield the radio transmitter 
and receiver are each installed in 
weather-proof housings and mounted 
on 65-foot poles that carry antennas. 
A third unit includes a small gasoline- 
driven generator that is automatically 
brought into service on failure of the 
Crisfield commercial power supply. 
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This radio installation, shown in 
Figure 1, is at some distance from 
Crisfield on the edge of a salt marsh. 
At the islands, the radio receiver and 
transmitter, although essentially the 
same as those at Crisfield, are 
mounted in a small hut, Figure 2, 
which also houses the control termi- 
nal, the subscriber line equipment, 
and two gasoline engine generators. 
Privacy equipment is included, and is 
used on all radio calls. Since there is 
no commercial power on either of the 
islands, these generators form the sole 
power supply. They run alternately 
on six-hour shifts with automatic 
changeover; in addition, there is auto- 
matic operation on one engine in case 
of failure of the other. 

A schematic of the general circuit 
arrangement is shown in Figure 3, 
where only one island is indicated 
since the arrangement is the same at 
both. Associated with each  sub- 
scriber’s telephone at the islands is a 
key that enables the subscriber to 
select either a local party line, which 
furnishes intercommunication _ be- 
tween subscribers on the same island, 


ISLAND 


LOCAL SUBSCRIBER LINE 


or a radio telephone line running to 
the terminal hut. When the key jig 
thrown to the radio position, the 
radio transmitter is started, and a 
lamp at the subscriber’s station lights 
to indicate that the transmitter is on 
and operating at the proper fre. 
quency. Each subscriber has a bell 
which is rung individually from Cris- 
field by a selective signaling system.* 
One of the island subscriber stations 
is shown in Figure 4. 

To place a call, an island subscriber 
lifts his handset, throws his key to the 
radio position, and listens. If the cir- 
cuit is in use by the other island, he 
hears a busy tone, while if it is in use 
by his own island, he hears conversa- 
tion and hangs up. If the circuit is not 
in use, he gets a green light, and will 
be answered by the Crisfield operator. 
She then takes his call, asks him to 
hang up, dials a code that locks up the 
radio transmitters at both of the 
islands so that if an island subscriber 
on either island should try to place a 
call he would get a busy signal, and 
proceeds to establish the land con- 

*RecorD, April, 1936, p. 255. 
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Fig. 3—Circuit schematic showing radio telephone equipment at Crisfield and at one 
of the islands. Dotted lines represent derived channels 
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Fig. 4—Subscriber installation on one of 
the islands showing key box at the right 


nection desired. After this connection 
has been secured, the operator rings 
the calling subscriber, which unlocks 
the transmitter at that island, and 
the conversation proceeds. 

On a call from Crisfield, the oper- 
ator plugs into a jack associated with 
the radio equipment, and when the 
transmitter is on and operating at the 
correct frequency, she gets a green 
light. She then connects a dial cord to 
a jack and dials a code that locks up 
the transmitters at both of the islands. 
She then dials the individual code for 
the called subscriber, which rings the 
bell of the called station and unlocks 
the transmitter at that island. At the 
completion of the call, the operator 
dials a code that unlocks the trans- 
mitter at the other island. 

The green lamps that indicate when 
the transmitters are operating at the 
correct frequency are under the con- 
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trol of a monitor circuit that is part of 
each transmitter. Similarly, each re- 
ceiver is equipped with a test oscil- 
lator to provide means for checking 
its operation. The receivers are also 
equipped with codans, and it is the 


Fig. s—Terminal bay at the Crisfield office 


operation of the Crisfield codan when 
one of the island transmitters is 
turned on that signals the operator. 

In radio circuits of this type, there 
is a four-wire circuit between the radio 
equipment and the voice terminals 
while the central-office trunks and 
subscriber lines are all two-wire cir- 
cuits. It is necessary, therefore, to 
provide conversion equipment to con- 
nect the four-wire and two-wire cir- 
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cuits together. This function is per- 
formed by the hybrid coil indicated 
on Figure 3. There is also a consider- 
able amount of additional equipment, 
such as the hy-pass relays, the privacy 
equipment, and the selective signal- 
ing oscillator, that is needed for the 
proper operation of the circuit. All 
such equipment is mounted on a 
terminal panel, and one of these 
panels is required at the Crisfield 
office and on each of the islands. These 
terminal panels also include testing 
equipment to enable the maintenance 
force to check the operation of the 


system as occasion demands. The 
terminal bay that is located at the 
Crisfield office is shown in Figure s, 

On these short ultra-high-frequency 
circuits the noise is low, and the cir- 
cuit stability and loss-frequency char- 
acteristics are equal to those of good 
land lines. It is planned that this radio 
equipment, including the 311A trans- 
mitting equipment, the 902A receiv- 
ing equipment, the F1 control termi- 
nals, and the engine alternator plants 
will be made available through the 
Western Electric Company for other 
Bell System projects. 


The 31A radio transmitter at the left, and the 31A radio receiver at the right, as in- 
stalled for the Crisfield terminal. This radio equipment is described in some detail 
in the article beginning on the opposite page ' 
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Radio Equipment for the Crisfield Project 


By A. B. BAILEY 
Radio Development Department 


HE waters of Chesapeake Bay 

surrounding Smith and Tan- 

gier Islands and _ extending 
some distance out from Crisfield on 
the Maryland shore are very shallow. 
For the most part the depth is under 
six feet except for a narrow channel 
running midway between the islands 
and the mainland. A submarine cable 
installation under such conditions is 
very undesirable, since the likelihood 
of its being damaged by ships’ 
anchors or oyster dredges is great. 
Radio was therefore preferred in pro- 
viding telephone service* to these 
isolated islands with their fishing pop- 
ulation. Since the distance involved is 
short, under fifteen miles, transmis- 
sion at the ultra-high frequencies was 
decided upon. For these frequencies, 
the antennas are small, and can 
readily be mounted at the top of tall 
poles to provide the height needed for 
satisfactory transmission. Besides the 
antennas, a new radio transmitter and 
receiver were developed—both com- 
pletely automatic in operation. A new 
automatic gas-engine power supply 
and two new vacuum tubes for the 
radio equipment were required to 
round out a development that would 
meet the best modern standards and 
serve not only this particular installa- 
tion but others of a similar nature that 
might be called for in the future. 

The antenna developed, the 53, is 
connected to the transmitter or re- 
ceiver mounted on the lower part of 
the pole by a coaxial transmission 

*Page 358, this issue. 
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line. It consists of four horizontal half- 
wave antennas spaced a half-wave 
apart in a vertical plane, and four 
half-wave parasitic reflectors placed 
approximately one-quarter wave be- 
hind each antenna. A schematic of the 
arrangement is given in Figure 1, 
and a photograph of the antennas in- 
stalled on the poles is shown on 
page 359. Each antenna consists of 
two quarter-wave sections—one being 
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Fig. 1— Arrangement of antenna and trans- 
mission line for Chesapeake Bay ultra-high- 
frequency radio telephone 
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an extension of the sheath of the line, 
and the other, an extension of the 
inner conductor. In the actual as- 
sembly, this latter section is sur- 
rounded by an insulating sleeve. The 
antenna is made up for the most 
part of standard 7-inch coaxial trans- 
mission line and fittings, and is 
mechanically and electrically able to 
withstand heavy ice coatings with 
little or no effect on its radiating 
characteristics. The entire antenna 
structure and transmission line is gas 
tight. No end seal is required between 
the line and antenna, and thus the 
discontinuity usually caused by an 
end seal is avoided. 

It is economical and very con- 
venient to have the transmitting and 
receiving antennas close together to 
avoid having to secure two sites, and 
to permit both equipments to be 
reached by a single pole line. The 
amount of separation is commonly 
controlled by the power of the trans- 
mitter, the frequency separation, the 
selectivity of the receiver, and the 
directional characteristics of the re- 
ceiving and transmitting antennas. 
Since for this installation the power 
radiated is relatively small and the 
directional characteristics of both the 
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transmitting and receiving antennas 
have a minimum along a line perpen- 
dicular to the circuit direction, it was 
found practical to place the antennas 
only thirty feet apart. In the vertical 
plane these antennas are highly di- 
rective, but in the horizontal plane 
theirdirectional characteristics are just 
broad enough to permit a single an- 
tenna directed midway between the 
two islands to cover the arc between 
the two islands, which subtends an 
angle of about sixty degrees at the 
Crisfield antenna site. The direc- 
tional characteristics of the antennas 
are shown in Figure 2. The pickup 
between antennas is reduced to small 
values by placing the antennas so 
that the deep minima at right angles 
to the line of maximum radiation in 
the horizontal plane face each other. 

The fifteen-watt radio transmitter, 
called the 31A, is shown in its 
weather-proof housing at the left of 
the photograph at the bottom of page 
362. The upper unit is the power sup- 
ply, while the large central unit with 
the meters is the transmitter itself. 
The small panels beneath it include 
the control unit and the frequency 
monitor. A block schematic is shown 
in the upper part of Figure 3. The 
” crystal oscillator circuit, oper- 


< ating at one twenty-fourth of 
the carrier frequency, holds its 
frequency constant to a thous- 
andth of one per cent. It in- 
cludes a frequency doubler 
and drives the two succeeding 


VERTICAL 


doubler stages and the one 
tripler stage. In the final, or 
output, stage a push-pull 
pentode is amplitude modu- 
lated on both plate and screen 
elements by audio-frequency 


90 80 70 60 50 40 
ANGLE IN DEGREES 


delivered from the push-pull 
audio-amplifier. The trans- 


Fig. 2—Directional characteristics of the antennas mitter is inductively coupled 
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to the antenna circuit, and a small ad- 
justable condenser permits the an- 
tenna circuit to be independently 
tuned to resonance, thus avoiding 
mistuning and loss of power output 
that might be of appreciable magni- 


tude at the 160-mega- 
cycle frequency. 


the difference frequency will depart 
from 155 ke sufficiently to prevent 
enough energy from passing through 
the filter to operate the relay. For the 
successful operation of this circuit, the 
monitor oscillator must be extremely 


A frequency moni- 
is associated with DOUBLER DOUBLER TRIPLER STAGE 
each transmitter to DouBLerR 
give a continuous vis- 
ual indication when the 
carrier frequency is 
well within the allowed INPUT FROM™” PUSH-PULL MoDU- 
tolerance limits while EQUIPMENT AMPLIFIER AMPLIFIER 
the transmitter is in 
operation, and thus to 
insure that the set will || | OUTPUT TO 
not be used “off fre- EQUIPMENT 
uency.’’ A green | | AUDIO- 
monitor oscillator, in- AMPLIFIER | | AMPLIFIER seautientinees 
dicates to the tele- | 
phone operator or TRIPLER 
island subscriber that pene 
the circuit is available. olin 
If the lamp fails to aan 
light due to a drift in CHOPPER 
the frequency beyond ate. 


the limits, it is a warn- 
ing to the operator not 
to use the circuit. This 
monitor samples a por- 
tion of the radio energy delivered to 
the antenna, and beats this signal with 
that from a harmonic generator circuit 
driven from a quartz-plate oscillator. 
The difference frequency passes 
through a band-pass filter with a very 
narrow pass band centered at 155 kc, 
and the output of this filter is de- 
tected. In the plate circuit of the de- 
tector is a d-c relay that operates to 
close the lamp circuit when the fre- 
quency is correct. If the carrier fre- 
quency is more than three thousandths 
of one per cent from its nominal value, 
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Fig. 3—Block schematic of radio transmitter, above, and 


radio receiver, below 


stable, and to insure satisfactory 
operation, a new type of quartz-plate 
assembly is used. This assembly, 
known as the 5M quartz plate, con- 
tains a thermostat and heater that 
maintain the temperature of the plate 
within one-half degree of sixty de- 
grees Centigrade at all times. 

The associated radio _ receiver, 
known as the 31A, is a superhetero- 
dyne with a quartz-plate oscillator 
that supplies the beating frequency 
through a harmonic generator circuit. 
It is shown in block schematic form in 
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the lower part of Figure 3. A codan 
incorporated in the receiver operates 
a relay to short-circuit the audio out- 
put whenever the carrier is cut at the 
distant terminal. This codan relay 
also gives a signal to indicate when 
the distant station comes on, and 
thus at Crisfield notifies the operator 


Fig. 4—A small gas-engine generator supplies emergency 
power for the Crisfield transmitter 


when an island subscriber is calling. 
The receiver also includes a peak 
chopper, or noise-silencing stage, to 
reduce the effect of peak noise im- 
pulses if they are present. Two new 
vacuum tubes, the 383A and the 
385A, are used in the receiver, and by 
virtue of their small size and short in- 
ternal leads they are particularly use- 
ful in enabling the receiver to meet 


the specified sensitivity objectives. 

Like the transmitter, the receiver is 
enclosed in a weather-proof housing 
for pole mounting as shown at the 
right of the photograph at the bottom 
of page 362. Associated with the re- 
ceiver is a test oscillator used for 
checking the sensitivity and tuning. 
It includes a quartz- 
plate oscillator, the 
output of which ma 
be modulated with an 
audio tone and ad- 
justed to any input 
level to the receiver 
that is desired. 

At Crisfield, power 
for operating the radio 
equipment is obtained 
from the commercial 
a-c supply, but a small 
emergency gas-driven 
generator, mounted in 
a weather-proof hous- 
ing as shown in Figure 
4, is provided adjacent 
to the transmitter. At 
each island, where no 
continuous commer- 
cial supply is avail- 
able, two of these generators are in- 
stalled in the radio hut. They operate 
alternately on six-hour shifts. 

These islands are important sources 
of supply for the oyster and crab in- 
dustry, and it is expected that this 
telephone service will facilitate the 
normal progress of these industries, 
besides providing the prompt com- 
munication essential in emergencies. 
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Peak Voltages in Carrier Telegraphy 


By B. P. HAMILTON 
Switching Engineering Development 


OST people think of a tele- 

graph wire as carrying only 

a single message, but this is 
often very far from the fact. In modern 
telegraph systems twelve or more 
messages may be flashing back and 
forth over a single circuit. This is 
made possible by carrying each of the 
several messages on a current of dif- 
ferent frequency and unscrambling 
those currents by electrical filters at 
the receiving end. Un- 


til recently the carrier 16 


the apparatus was modified to control 
all of the carrier currents from a 
single 85-cycle oscillator. By connect- 
ing its amplified output to a harmonic- 
generating coil, odd multiples of 85 
cycles were produced. That complex 
wave was applied to the carrier fre- 
quency oscillators and they selected 
the particular harmonic to which each 
was tuned. All the oscillators then re- 
mained in exact step but this failed to 


currents have been 


A— MAXIMUM AMPLITUDE, 
CARRIERS NOT POLED 


drawn from a gener- 
ator which delivered 
twelve different fre- _ ° 
quencies in the voice © , 
range starting at 425 | 
progressing at 170- 
cycle intervals to 2295 8 -a 
cycles. 
When experiments $ 
were made recently 3 
looking toward substi- 3“ 
tuting a group of unre- 
lated vacuum-tube os- 
cillators for the gen- & | Pearazs| | Swit STAVOARD 
erator, slight changes 2 fr 
produced high peak VA 
every two or three ic 
minutes. Those volt- -8 
ages overloaded re- -20 O 20 40 60 80 100 120 140 160 180 200 


peaters and thus 
caused interchannel 
interference. To elimi- 
nate the phase changes, 
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Fig. 1—(a) Voltage peaks obtained with sixteen carriers in 
phase. (8) By reversing channels 4, 6, 11, 12, 14, 15 and 16 
the maximum voltages are greatly reduced 
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prevent peak voltages from occurring 
because the maximum values of all 
the carriers came at the same instant. 
The calculated resultant of sixteen 
frequencies thus combined is shown in 


Fig. 2—Oscillogram of sixteen telegraph 
carrier currents combined in phase 


Figure 14 and a cathode-ray oscillo- 
gram obtained from the oscillators is 
reproduced in Figure 2. The problem 
was then reduced to 


involving not more than six or eight 
channels, it is comparatively easy to 
determine which frequencies to re- 
verse to obtain the lowest peaks b 
calculating the values for all possible 
combinations of reversed channels. 
With a larger number of channels, the 
available combinations are so numer- 
ous that it is impractical to try all of 
them. Thus eighteen channels can be 
combined in 131,072 ways. 

The best combination which has 
been found, partly by calculation and 
partly by experiment, for sixteen 
channels, all marking, has channels 
4, 6, 11, 12, 14, 15 and 16 reversed. 
This combination has been stand- 
ardized. Peak values obtained with 
systems poled thus are shown in 
Figure 3 for different numbers of 
channels. Theoretical limits for maxi- 


finding other definite 


phase positions to 


which the synchro- 
nized harmonic fre- 
quencies could be 


shifted to keep the 
peak values of the re- 


CARRIERS 
PHASED AT 
MAXIMUM 


sultant wave as small 
as possible at the send- 


ing end of the tele- 
graph line. 


The simplest practi- 
cal method of stagger- 


CHANNELS 4,6,11,12, 
14, 15,16 


ing phase positions is 
to change the phases 


---" 


of some of the oscil- 
lators 180 degrees by 


-4----~ Tgest with 
PRESENT 
THEORETICAL LIMIT COMBINATIONS 


reversing their output 
leads. Studies indicate 


AMPLITUDE OF MAXIMUM PEAK (MAXIMUM OF SINGLE CARRIER =!) 


that this is also the . 
simplest practical 
method of reducing the 
peaks and that it is 
theoretically very close 
to the best possible 
solution. For systems 
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Fig. 3—Peak voltages on carrier telegraph circuits having 

different numbers of channels when the standard combination 

of channels is reversed. Theoretical maximum and minimum 

values are also given and the lowest peak values obtained with 
any combination thus far tried 
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mum and minimum peak values are 
also given there and the lowest peak 
values obtained with other combina- 
tions thus far tried. The curve for 
what has been assumed to be the 
minimum theoretical values gives the 
maximum voltages of a single sine 
wave current which has the same 
heating effect as the sum of the cor- 
responding carrier currents. Calcu- 
lated values of the voltages in a 16- 
channel system with the standard 
group of channels reversed are shown 
in Figure 1B and the corresponding 
oscillogram in Figure 4. 

Even if the carriers are poled to 
obtain maximum reduction of the 
peaks at the sending end, this rela- 
tion will not persist along the line be- 
cause of phase shifts. This is par- 
ticularly true for cable circuits. There 
are certain small phase shifts in the 
modulator circuits, the sending tuned 
circuits, and in the oscillator itself 
which make it impossible to predict 
the exact phase position of each car- 
rier. Regardless of the phase shifts 
along the line, however, the carriers 
must be phased at the sending end to 
avoid the high peaks, otherwise the 
first few cable repeaters will be over- 
loaded and produce modulation before 
the line changes the phases. 

Tests made with the channels oper- 
ated over cable systems have shown 
that the standard reversed channel 
combination reduces the interference 
considerably from that obtained with 
either the uncontrolled oscillators or 
controlled oscillators without poling. 
Since some channels are ordinarily 
spacing at a given moment the phase 
balance is affected to a certain extent 
and it is possible to obtain peaks 
somewhat higher than when all six- 
teen channels are marking. This up- 
setting of the phase relation is 
partially counterbalanced by the re- 
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duced energy when channels are 
spacing. Computation has indicated 
that there is a slight advantage in 
using a combination which reverses 
just half the number of channels, if 
account is taken of the channels 
which may be spacing. This is prin- 
cipally of theoretical interest since the 
carrier telegraph as now designed 
operates satisfactorily any number of 
channels up to eighteen. 
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Fig. 4—Oscillogram of sixteen telegraph 
carrier currents with channels 4, 6, 11, 12, 
14, 15 and 16 reversed 


When the number of channels is as 
high as sixteen or eighteen there are 
hundreds of combinations of reversed 
channels which would keep the peaks 
reasonably low at the sending end. If 
tests were made on a particular line 
some combinations might be found 
which would be better than others, 
from the standpoint of interference, 
although they might not cause the 
lowest peaks at the sending end. For 
another line of different length and 
with different repeater spacings an 
entirely different combination would 
probably be preferable. Considering 
operation over all lines and with dif- 
ferent numbers of channels it appears 
that the present standard combina- 
tion is satisfactory. To attempt a 
better solution would require a large 
number of field tests over many lines 
and these would not be warranted. 
Tests which have been made indicate 
that a reduction in the peaks below a 
value of roughly six times that of a 
single channel becomes relatively un- 
important in reducing interference. 
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Order-Disorder Transformations in 


Alloy Crystals 


N SINGLE crystals of some alloys 

the atoms of one of the com- 

ponents are substituted in an 
orderly way in the lattice structure 
of the other component. With in- 
crease in temperature this orderliness 
gradually breaks down and _ finally 
ends in a completely disordered state. 
This change is accompanied by an 
extremely small increase in the vol- 
ume of the crystals. In studying this 
effect a very sensitive device is re- 
quired to detect the minute volume 
changes and the apparatus has to 
record the results automatically be- 
cause these changes occur slowly. 

To meet these requirements three 
small pyramid-shaped specimens of 
the material whose expansion is to be 
measured are mounted between two 
optically polished discs of fused silica. 
Adjusting the specimens to produce a 
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slight tilt between the lower surface 
of the upper disc and the upper sur- 
face of the lower one forms an optical 
interferometer which sets up inter- 
ference fringes when monochromatic 
helium light is reflected from these 
surfaces. With temperature changes 
the fringes shift because the specimen 
expandsor contracts; the rate of change 
is measured by recording the shift- 
ing of the fringes photographically on 
16-mm. film at frequent intervals. 

This dilatometer is operated in 
vacuum to prevent oxidation of the 
specimens and the temperatures are 
controlled automatically by an elec- 
tric furnace or by cooling the inter- 
ferometer in a thermos bottle with 
liquid nitrogen. 

The apparatus is so extremely sen- 
sitive that it can detect expansions or 
contractions of a millionth of an inch. 
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Winding samples of yarn for electrical tests in a humidity tank 
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News of the Month 


Earty RESEARCHES IN Funct HE Lp 
Promote UsE or SPRUCE 


THE PRESENT WAR occasionally brings 
forceful reminders of the First World War. 
Then as now shortages in defense materials 
were troublesome. Another great airplane 
construction program quickly exhausted 
available supplies of spruce. Production of 
spruce then soared; and the detection and 
elimination of infected wood, and the re- 
jection of wood of low strength, were recog- 
nized as vitally important factors in airplane 
safety. In 1918 the Division of Forest Pa- 
thology and the Forest Products Laboratory 
attacked the problem and swiftly developed 
tests and standards which overcame these 
difficulties. The work on heart rot fungi was 
largely the contribution of R. H. Cottey, 
now Timber Products Engineer of the Lab- 
oratories, and his associates. 

Now that our great new air program is 
handicapped by lack of raw materials, and 
the government is encouraging the greater use 


(in training planes especially) of the quan- 
tities of usable spruce which the work of 
Dr. Colley and his associates helped to make 
available, a new pamphlet, published by the 
United States Department of Agriculture on 
The Effect of Certain Heart Rot Fungi on the 
Specific Gravity and Strength of Sitka Spruce 
and Douglas Fir, makes this work readily 
accessible to manufacturers and design engi- 
neers. The pamphlet also provides a link 
with the Laboratories, for Dr. Colley was 
then the pathologist in the Division of 
Forest Pathology who did much of the work 
on which the pamphlet is based. 


THE TELEPHONE BUSINESS 


THERE WAS A GAIN of about 68,300 tele. 
phones in service in the principal telephone 
subsidiaries of the American Telephone and 
Telegraph Company during June, 1941. The 
gain for the previous month was 121,200 
and for June, 1940, 18,100. The net gain for 
six months this year totals 673,300 as 
against 449,000 for the same period in 1940. 


Acoustic Laboratory building at Murray Hill. The large windowless sections on either side 
are structurally isolated to house sound-proof and vibration-proof rooms. The windowless 
section, left rear, is an auditorium seating approximately three hundred and fifty 
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At the end of June this year there were 
about 18,155,300 telephones in the Bell 
System. The gain for June, 1941, was the 
largest for the month of June in the history 
of the Bel! System, the next largest June 
gain having been 56,539 in 1923. 

* * * * * 

James L. KILPATRICK, a former director 
of the Laboratories, retired as president of 
the New York Telephone Company on July 
31 in accordance with the Company’s Re- 
tirement Plan. James W. HusBBe Lt, vice 
president in charge of operations, succeeds 
Mr. Kilpatrick as president. 


C. W. Schramm making noise measurements 

on the type-K carrier system between New York 

and Boston on which a field trial of program 
transmission 1s in progress 


MEMBERS OF THE LABORATORIES who 
have been granted leaves of absence for 
military service since the last issue of the 
REcorD are: 

Gerarp E. CampBeE.t, Engineer Training 
Center, Fort Leonard Wood, Missouri. 

Lester H. Hormann, 302nd Ordnance 
Company, Frankford Arsenal, Philadelphia. 

Cuartes M. Reppinc, Bureau of Ord- 
nance, Navy Department, Washington. 
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A. L. Robinson operating a laboratory set-up 
of a 3-kilowatt FM radio transmitter 


DEGREES WERE recently received by the 
following members of the Laboratories: 
Miss Rutu A. Arrken of the Circuit Re- 
search Department, Bachelor of Arts, 
Brooklyn College; F. R. SrAnset of the 
Transmission Apparatus Development De- 
partment, Doctor of Electrical Engineering, 
Polytechnic Institute of Brooklyn; W. D. 
VOELKER of the same department, LL.B., 
New York University; H. W. Hrnz of the 
General Accounting Department, B.S., New 
York University; and L. W. Kirxkwoop of 
the Quality Assurance Department, B.E.E., 
New York University. 

C. H. Townes presented a paper, Theory 
of Cathode Sputtering in Low-Voltage Glow- 
Discharges, before a meeting of the American 
Physical Society held in Providence on 
June 20 and 21. 

A. R. Kemp has recently been admitted to 
active membership in the American Insti- 
tute of Chemical Engineers in recognition of 
his contributions to rubber technology and 
electrical insulation. 

T. C. Fry and R. M. Foster are included 
in the sixteen experts chosen to lecture in 
summer courses in Applied Mechanics at 
Brown University. The courses, which in- 
clude Partial Differential Equations, Fluid 
Dynamics and Elasticity, began on June 23 
and will continue until September 13 and 
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R. 8. Caruthers making development study of 
a modulator for cable-carrier program circuit 


have been designed to help overcome a 
bottleneck in the supply of men with highly 
specialized knowledge who are needed in 
various defense industries. 


G. H. Rockwoop presented a paper, Life 
and Current Ratings of Cold Cathode Tubes 
at the convention of the A.I.E.E. in Toronts, 
A. E. Perrie and R. L. Young also at. 
tended this convention. 

AT THE JUNE convention of the LR.E,, 
held in Detroit from June 23 to 25, A. A, 
SKENE and N. C. OxmsrEap presented a 
paper, 4 New Frequency Modulation Trans. 
mitter. M. W. Batpwin, A. L. DurKEE and 
C. L. Weis also attended this convention. 

H. W. Hermance, T. F. Ecan and R. L, 
Stozop, in Pittsburgh, investigated panel- 
bank contacts in central offices of The Bell 
Telephone Company of Pennsylvania. 

G. T. Konman, W. E. Campspe and 
B. L. CLarke were also in the Homestead 
and Brandywine central offices in Pittsburgh 
on similar studies. 

B. L. Ciarke and C. C. Hipkins visited 
the Northern Electric Company in Montreal 
to discuss finish problems. Dr. Clarke joined 
C. L. Luxe and A. E. Rueu te at the West- 
ern Electric Company in Hawthorne to dis- 
cuss analytical problems. 

AT THE RECENT CONVENTION of the 
A.S.T.M. in Chicago, W. E. CAMPBELL was 
appointed chairman of subcommittee 5 of 
Committee B-3 on statistical analysis and 
planning of corrosion testing; C. L. Luxe 
elected secretary of Division B of Committee 


More than a hundred of his associates gathered at a luncheon to say goodby to John Bell when 
he retired in June. Pictured are B. W. Kendall, P. M. Rainey (a former member of the Labora- 
tories), Mr. Bell, R. D. Parker, O. B. Blackwell, A. B. Clark and R. E. Pierce (A T & T) 
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Pirie MacDonald 

R. L. Jones 
Director of Apparatus Development, com- 
pleted thirty years of service on July 31 


E-3; B. L. Crarke reélected chairman, 
General Analytical Division and to Com- 
mittee E-3 on Chemical Analysis of Metal. 

C. J. Froscu also attended the A.S.T.M. 
meeting. While in Chicago he conferred 
with Western Electric engineers at Haw- 
thorne on problems pertaining to plastics. 

C. S. Futter has been nominated for 
chairman of the North Jersey section of the 
American Chemical Society for the 1941- 
1942 year. 


Blackstone Studios, Inc. 

O. B. BLackwELL 
Vice President, completed thirty-five years of 
service in the Bell System on the second of July 


J. M. Fivcu, after attending the A.S.T.M. 
convention, visited Hawthorne on a general 
survey of insulating problems. 

C. C. Hipxins attended the meeting of 
the technical group of the Protective Coat- 
ings Committee of O.P.M. at Washington. 

A. C. Pererson was at Norfolk, Cape 
Charles, and Richmond, Virginia, in con- 
nection with the Virginia Capes multi- 
channel radio telephone system. 

C. N. AnpERson spent a month in the 


MEMBERS OF THE LABORATORIES ENROLLED AS MEMBERS OF THE TELEPHONE 
PIONEERS OF AMERICA DuRING THE SECOND QUARTER OF I94I 


W. W. Andrews 


A. A. Carrier C. T. Grant S. A. Milne 
H. I. Beardsley R. W. Chesnut J. F. Hart J. R. Nordstrom 
T. M. Benseler G. M. Classen R. S. Hawkins John Oetzman 
Miss H. Bodenstein T. V. Curley J. M. Holahan Dr. C. A. O’Malley 
C. T. Boyles J. W. Dehn H. G. Jordan E. G. D. Paterson 
N. C. Brower J. C. Gabriel Miss M. E. Joyce Miss H. E. Rex 
E. T. Burton H. W. Gillette R. B. Miller W. A. Schroeder 
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From experience obtained from the New York-Philadelphia 

coaxial cable, B. Dysart instructed the Long Lines personnel 

responsible for the operation and maintenance of the Stevens 

Point-Minneapolis installation. In this photograph, Mr. 

Dysart observes H. B. Sjordal, transmission supervisor of the 
Long Lines at Eau Claire, making a routine test 


Department can better advise 
the employee on health prob- 
lems in the future. In the 
month of June there were 
214 pre-placement examina- 
tions and 137 individual inter. 
views with employees on medi- 
cal and health questions. Vol- 
untary annual periodic health 
examinations are also avail- 
able to any employee by ap. 
pointment. Between forty and 
fifty such examinations are 
made each month and about 
10 per cent of the individuals 
are referred to their private 
physicians or dentists for 
further study or medical at- 
tention. 
* * * 

DvuRING THE MONTH of July 
two members of the Labora- 
tories with long service records 
retired from active duty. These 
two individuals were G. W. 


vicinity of New Orleans and Galveston in Kuun, Central Office Maintenance Engi- 
connection with coastal-harbor radio tele- neer, who retired on July 31 with thirty- 
phone service to boats in the inland water- __ five years of service and A. F. Dotan of the 
ways and along that part of the Gulf Coast. Commercial Products Development Depart- 


ment who retired on July 18 with thirty 


Our Mepicat DEPARTMENT years of service. 


VIsITs FOR EMERGENCY or minor illness Immediately upon graduation from 
constitute a sizable proportion of the Medi- Armour Institute with a B.S. degree in 


cal Department activities. For 
example, in March and April 
of this year there were 1794 
visits for sore throat, tonsi- 
litis, sinusitis, influenza, 
grippe, and colds. In May 
there were 423 and in June 
483. The disposition of these 
cases and the advice given is, 
in all instances, that which 
seems best for the person 
concerned from a_ medical 
standpoint. 

Pre-placement examinations 
are given to prospective em- 
ployees to determine their 
physical qualifications for the 
positions which are to be filled. 
For those employed they es- 
tablish a convenient medical 
record so that the Medical 
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Dr. J. H. Bogle measures the blood pressure of J. T. Murphy 
during his pre-placement examination 
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Miss Good swabs the throat of G. S. Phipps 


1906, Mr. Kuhn joined the Engineering 
Department of the Chicago Bell Telephone 
Company. In 1912 he transferred to the 
Engineering Department of the A T & T 
and after a year in Kentucky on appraisals 
came to New York where he developed im- 
proved means for testing the outside plant of 
local exchange areas which resulted in the 
standardization of the No. 12 local test desk. 
The testing combination designed by him 
for quickly checking grounds, crosses, con- 
tinuity, and for insuring 
adequate insulation re- 
mains practically un- 
changed to this day. 
When the Department 
of Development and Re- 
search was formed in 1919 
Mr. Kuhn was placed in 
charge of the central office 
maintenance group of the 
Department and, in 1934 
when the D & R was 
merged with the Labora- 
tories, continued his re- 
sponsibilities in what is 
now the Switching De- 
velopment Department. 
Since 1919 he had been in- 
timately associated with 
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A. F. Dolan 


the maintenance development program cov- 
ering the panel, step-by-step and crossbar 
systems. In this work, besides formulating 
the broad requirements for all kinds of 
testing equipment including non-attended 
automatically operated testing equipment, 
he has seen that due consideration is given 
maintenance factors in the design of new 
apparatus and systems. He has also been 
closely associated with the preparation of 
the requirements and procedures for appa- 
ratus maintenance and replacement which 
are published as Bell System Practices. 
Before his retirement Mr. Kuhn was enter- 
tained at lunch by over 100 of his colleagues 
in the Laboratories, the A T & T and the 
Associated Companies. 

After studying mathematics and machine 
design at Mechanics Institute in New York, 
A. F. Dotan joined the Tool Inspection De- 
partment of the Western Electric Company 
on the third of August, 1910. For two years 
he had charge of inspecting and servicing all 
gauges used by the company. At the end of 
this time he transferred as a mechanic to the 
Tool Department. When the Manufacturing 
Department moved to Hawthorne he left 
the company, returning about a year later 
as a mechanic in the model shop of the 
Engineering Department. In 1916 he joined 
the drafting group of the Systems Develop- 
ment Department on the design of machine- 
switching equipment and three years later 
transferred to the machine-switching labora- 
tory where he checked tool-made samples 


G. W. Kuhn 


and made life tests on switching equipment. 

Shortly after the formation of the Radio 
Development Department Mr. Dolan was 
placed in charge of the service group for this 
department. From 1926 to 1939, at the 
Whippany and Mendham Radio Labora- 
tories, he was responsible for the operation 
of the physical plants with all their facilities 
and of the various services required between 
these Laboratories and West Street. Since 
1939 Mr. Dolan had been in general service 
work for the Commercial Products Develop- 
ment Department at the Graybar-Varick 
building. 


* * * * * 


J. E. NrELsEN visited Kearny on June 24 
to discuss the design of a new precision 
bridge for measuring the capacitance and 
conductance of silvered mica condensers at 
high frequencies. 

THE ENGINEER SHOWN in the photograph 
on page iis J. F. Barry of the Transmission 
Apparatus Development Department. 

R. D. pe Kay is a Lieutenant Commander 
stationed in the Bureau of Ships at Wash- 
ington. He writes: 

My job is Officer in Charge of the Small Boat 
Desk in the Progress Branch of the Bureau of 
Ships. This consists in trying to have boats of 
many varieties built with as few delays as pos- 


sible, and I dodge my way up, through and 
around “‘priorities,” “bottlenecks,” “scarcities,” 
and “sth sub-contractors,” giving a boost here 
and a boot there. 

. .. I do get about the country every so often 
on inspection trips. A recent trip was down to 
Tampa, across to New Orleans and back, in 
connection with the approval of new types of 
small boats for use in landing operations. 

ATTENDANCE AT THE A.S.T.M. convention 
in Chicago included: J. R. Townsenp, die 
casting ferrous and non-ferrous metals, 
mechanical testing, and standards; H. G, 
ARLT, substitute materials for electro- 
plating, synthetic coatings, accelerated 
weathering tests for paints, corrosion of iron 
and steel; C. H. GREENALL, copper and 
brass sheet metals and test methods; I. V. 
WIL.IAMs, stainless steel, iron, chromium, 
petroleum products and lubricants; G. R. 
Goun, copper and copper alloys, sheet 
metals and castings; W. E. Incerson, 
hardness testing and non-ferrous sheet 
metals; W. A. Evans, laminated materials, 
papers, fabrics, and methods of test for 
plastic materials; R. Burns, conditioning, 
thermal and hardness properties of plastics, 
outdoor exposure and cold flow tests; and 
K. G. Cour es, dielectric tests, high fre- 
quency on laminated paper, mica and glass. 

At the convention, one of the papers pre- 


A. S. Pace 
of the Switching Development 
Department completed thirty- 
five years of service in the 
Bell System on July 16 
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O. M. GLunt 
Director of Commercial Prod- 
ucts Development completed 
thirty-five years of service in 
the Bell System on July 17 


Dennis F. Cronin 
of the Plant Department com- 
pleted thirty-five years of 
service in the Bell System on 


the first of July 
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A. L. RicHEy 
of the Outside Plant Develop- 
ment Department completed 
thirty years of service in the 
Bell System on July 10 


sented was Measurements of Power Factor 
and Dielectric Constant at Ultra-High Fre- 
quencies of which Mr. Coutlee was co- 
author with R. F. Field, General Radio 
Company; E. O. Hausmann, Continental 
Diamond Fibre Company; Thomas Hazen, 
Bakelite Company and H. R. Meahl, 
General Electric Company. 

C. D. Hocker has been elected to serve 
as a member of the Executive Committee of 
the American Society for Testing Materials 
for a two-year term. 

At THE HAawTHORNE PLANT of the West- 
ern Electric Company J. Assortrt, Jr., dis- 


W. H. Martin 
Director of Station Appa- 
ratus Development, completed 
thirty years of service in the 
Bell System on July 6 


S. C. MILLER 
of the Outside Plant Develop- 
ment Department completed 
thirty years of service in the 
Bell System on July 3 


cussed telephone dials and F. Harpy, the 
lubrication of step-by-step switches, mer- 
cury interrupter rings and meters. 

J.S. Garvin and J. E. SHarer, at Kearny, 
attended a quality survey conference on 


telegraph relays. 


C. Ertanp NE Lson was in Pittsburgh to 


study panel-bank contacts. 


R. W. Bocumit visited the step-by-step 
offices in Fairfield and Old Greenwich, 
Conn., to make a check on the trial installa- 
tion of silver inlay step-by-step banks. 

A. P. Jann and C. Suarer, Jr., with rep- 
resentatives of the New Jersey Bell Tele- 


MEMBERS OF THE LABORATORIES TO WHOM PaATENTs WERE IssuED 
Durinc THE Montu oF JUNE 


W. M. Bacon L. N. Hampton 
R. H. Badgley J. M. Hardesty 
H. Baillard W. H. T. Holden 
H. S. Black A. W. Horton, Jr. 
R. P. Booth H. Hovland 

E. T. Burton F. A. Hoyt 

I. E. Cole R. J. Kircher 

W. E. Darrow W. A. Knoop 

J. R. Davey H. K. Krantz 

E. Dickten L. E. Krebs 

S. O. Ekstrand H. K. Krist 

E. L. Erwin J. J. Kuhn 

C. B. H. Feldman F. A. Kuntz 

H. T. Friis 


E. Lakatos 

F. B. Llewellyn (2) 
D. Mitchell 

N. Monk 

H. Nyquist 

T. M. Odarenko 
R. L. Peek 

E. Peterson 

G. H. Peterson 

J. R. Pierce 

W. T. Pritchard 
W. T. Rea (2) 

C. D. Richard (2) 


R. R. Riesz 

J. G. Roberts 
A. L. Samuel 
R. Saunders 
G. Schimpf 
H. Shangle 
Shockley (2) 
M. Skellett 
O. Smith 

K. Teal 

N. Wagar 

S. Wertz 


A. 
) 
A. 
W. 
A. 
G. 
G. 
H. 
H. S. 
L. A. Yost 
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A. H. Hearn and 
G. Q. LuMspEN went 
to Spartanburg, S. C., 
to assist in working 
out methods of proc- 
ess control and jn- 
spection for the new 
“greensalt” preserva- 
tive treatment of 
southern-pine poles, 
They are also con- 
ducting experiments 
on alr seasoning of 
poles and methods of 
determining moisture 
content. 

R. T. Monanan js 


Along the firing line at Ramapo, New York, during the annual in the Ninety-sixth 
qualifications of the Bell Laboratories Rifle Clubh—W. E. Ingerson, School Squadron at 
J. P. Guerard, J. H. Rothwell, P. K. Dean and F. P. Balacek. Albany, Georgia. To 

Standing at the left is D. A. S. Hale this school cadets are 


phone Company, were in Atlantic City in 
connection with trials of insulated wires. 

On JuNeE 29 the Bell Laboratories Rifle 
Club, at Ramapo, New York, shot the 
thirty-calibre part of their annual rifle 
marksmanship qualification in accordance 
with the regulations of the Director of 
Civilian Marksmanship. This annual event 
is part of the War Department’s long- 
established civilian preparedness program. 
There are approximately seventy members 
of the Club of which J. E. SHarer is chair- 
man, P. K. Dean, vice president, G. SEIDEL, 
executive officer and D. A. S. 
HALE, secretary and treasurer. 

H. M. W. Bow- 
KER, and A. P. BoysEN were in 
the vicinity of the Princeton 
repeater station in connection 
with self-supporting coaxial 
cable which is part of the 
Princeton aerial loop. 

W. K. Oser discussed prob- 
lems associated with the de- 
velopment of wire with engi- 
neers of the New England 
Telephone and Telegraph 
Company at its Boston office. 

J. G. SEGELKEN has been in 
Norfolk to observe commercial 


assigned for a training 
course in advanced flying; regular en- 
listed men service the planes. 

R. H. Courey attended the Executive 
Committee meeting in Chicago of the 
American Wood-Preservers’ Association on 
June 25. He also visited Minneapolis to 
make observations on decay of western red- 
cedar poles in line; and to study and investi- 
gate full-length treatment of western red- 
cedar poles and open-tank treatment of 
Douglas fir crossarms. 

H. A. Frepericx, H. O. Srecmunp, 
R. W. Harper and R. C. Davis were at 


scale experiments of kiln-dry- Proper prone-shooting technique is here being practiced by 


ing southern-pine poles. 
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“Off-hand” shooting by J. E. Shafer during 
the recent qualifications at Ramapo 


Galion, Ohio, in connection with all-relay 
community dial equipments. 

In 1rs May 10 1ssuE Nature (London) 
reviews the article by R. P. AsHBauGu on 
Gopher-Protected Cables published in the 
January issue of the Recorp. 

In THE JUNE IssuE of Industrial Stand- 
ardization is an article by R. C. EccLesron 
which discusses the six stand- 
ards for wood poles that have 
recently been advanced from 
Tentative to American Stand- 
ards by the American Stand- 
ards Association. These stand- 
ards cover the following types 
of poles: northern white cedar, 
western red cedar, chestnut, 
southern pine, lodgepole pine, 
and Douglas fir. This work has 
been carried on by the A.S.A. 
sectional committee on wood 
poles of which R. H. Cottey 
is chairman and Mr. Eggleston 
is a member. Also codperating 
in the work of various sub- 
committees are C. H. AMapon, 
A. P. Jann, G. Q. Lumspen 
and D. C. Smiru. 

THE AMERICAN STANDARDS 
AssociATIONn has approved the 
Guide for Quality Control and 
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the Control Chart Method of Analyzing 
Data as American Defense Emergency 
Standards. These standards were requested 
by the War Department as an aid in im- 
proving and speeding up mass-production 
war industries. H. F. Dopce is the chairman 
of the new sectional committee that did this 
work. Dr. JoHN GaILLArD, mechanical engi- 
neer of A.S.A., is secretary of the com- 
mittee and in the June issue of [ndustrial 
Standardization reviews these new standards. 

R. L. Lunsrorp and Western Electric 
Company engineers visited Cleveland re- 
garding tools that are necessary for manu- 
facturing 105-A apparatus boxes of steel 
instead of die castings. 

R. G. Koontz, at Alexandria, Va., dis- 
cussed crossbar addition problems. 

J. H. SHunart and C. H. Gorman have 
been engaged in a trial of a new transposi- 
tion system designed to provide additional 
type-C systems on open-wire lines. Tests are 
being made on the Kansas City-Joplin line. 

J. Matuierr and J. L. Linpner are con- 
tinuing static-noise studies on small type-K 
cables at La Cygne, Kansas. 

F. W. Merzcer, F. H. Cuase and R. L. 
Case spent several days in: Chicago and 
Wyanet, Illinois, investigating an installa- 
tion of voice-frequency selective signaling 
for telephone maintenance order circuits. 


A. D. Liguori and L. C. Mueller studying the cabling ar- 
rangement in a 3-kilowatt FM radio transmitter 
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TweEnty-FIvE-YEAR SERVICE 
ANNIVERSARIES 

In THE ResEaRcH DEPARTMENT is a 
group of engineers which runs the gamut 
from research to manufacturing for new 
radio projects. This group is headed by 
ArTHUR A. OswaLp and a list of the projects 
to which he has contributed, as engineer 
or executive, during his twenty-five years 
in the Laboratories would include prac- 
tically every major radio service of the 
Bell System. Entering in 1916, shortly 
after the Arlington radio experiments were 
concluded, Mr. Oswald first took part in 
the quest for higher power. He then acted as 
liaison with the Army on airplane radio tele- 
phones, making many flights to test new 
models. After taking part in ship-to-shore 
experiments and the one-way transatlantic 
tests of 1922 and 1923, he went to London to 
assist a British affiliate in designing and pro- 
ducing equipment for that end of the pro- 
posed circuit. The first commercial voice 
link between Europe and the Americas, the 
long-wave radio circuit, is still in service as 
the exigencies of war permit. 

With the decision to employ short waves 
for radio telephone links, Mr. Oswald’s 
group undertook to deliver at the American 
stations complete radio facilities ready for 
use. This involved design, construction, in- 
stallation and test of transoceanic stations 
at Lawrenceville, Netcong, Manahawkin, 
Hialeah, Opa Locka, Dixon and Point 


Reyes. Another project was the long-range 
radio telephone from ships to shore, initiated 
with the S.S. Leviathan, and requiring shore 
stations at Forked River and Ocean Gate. 

Ultra-short waves were now being tried 
out, and a link between Green Harbor and 
Provincetown was projected. To this Mr, 
Oswald contributed the idea of an unat- 
tended transmitter and receiver mounted on 
poles which also carried the antennas, 
Among his group’s present activities is a 
twelve-channel radio link between the Vir 
ginia Capes. 

A graduate from Armour Institute of 
Technology in 1916, Mr. Oswald received 
his E.E. in 1927. Residents of Maplewood, 
the Oswalds have a daughter nine years old, 
Recreations are photography and golf. 

* * * * * 

Wuen L. L. Bourton joined the American 
Telephone and Telegraph Company in 1916, 
the early development work on four-wire 
circuits was in progress and extensive plans 
were being made for the development of sys- 
tems suitable for wide commercial use. His 
early work dealt with the design and de- 
velopment of the four-wire systems as well 
as with repeater balance and echo-current 
problems involving the application of re- 
peaters to two-wire circuits. He was soon 
placed in charge of a group of engineers 
responsible for the development of a co- 
ordinated plan for the layout of telephone 
circuits and switching points to provide 


L. L. Bouton 
[xii] 


A. A. Oswald 


C. R. Moore 
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service on a country- 
wide basis. This work 
included responsibility 
for the transmission 
features of the switch- 
ing arrangements re- 
quired for the efficient 
interconnection of the 
telephone _ links in- 
volved. He also was 
associated in the de- 
velopment and stand- 
ardization of systems 
for the transmission of 
programs over long- 
distance cable circuits. 

Mr. Bouton is a 
graduate of Kansas 
State College, where 
he received his B.S. 
degree in 1911. In the 
next three years he 
was associated with 
the Automatic Elec- 
tric Company, the 
Kansas Gas & Elec- 
tric Company and the 
General Electric Company. After this he 
became a part-time instructor at Purdue 
University where he received an E.E. de- 
gree in 1916. He immediately joined the 
Engineering Department of A T & T,and 
transferred to D & R in Igi1g9 when this 
was organized. He came to the Laboratories 
at the time of the 1934 consolidation and at 
present is engaged in general toll circuit 
design, switching studies and economic in- 
vestigations in the toll section of the Trans- 
mission Engineering Department. 

The Boutons live in Leonia, New Jersey, 
and have three sons and a daughter. The 
oldest boy is an osteopathic physician prac- 
ticing in Frankfort, Ky. The second is an 
electrical engineer with the Wagner Electric 
Company in St. Louis and the other has 
just completed his first year at Purdue. 
The daughter, who married a mechanical 
engineer three years ago and lives in Cali- 
fornia, continued her education at the Uni- 
versity of California from which she was 
graduated in May. 

* * * * * 

C. R. Moors received the degree of B.S. 

in both M.E. and E.E. from Purdue in 1907 
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C. C. Cutler of the Deal Radio Laboratory with an Osprey or fish- 

hawk which fell from its nest that had been built in one of the radio 

towers and, being too young to fly, injured a wing. This photograph 
was taken by L. G. Young 


and that of E.E. from the same university in 
1910. From 1907 to 1913 he was associated 
with Purdue first as instructor and later as 
Assistant Professor of Electrical Engineer- 
ing and he served in the latter capacity at 
the University of Illinois from 1913 to 1916. 
He joined the Engineering Department of 
the Western Electric Company in 1916 
where he was soon placed in charge of trans- 
mitter development. Following our entrance 
into the First World War, he was given 
supervision of a laboratory boat on Long 
Island Sound for the investigation of sub- 
marine-detecting devices. He later returned 
to New York to carry on the development 
of “sea phones.”’ Two of these, the 346-W 
and the 365-W, were introduced for sub- 
marine detection and have since been used 
for sonic sounding. 

Following the war, one of Mr. Moore’s 
first undertakings was the transmitter that 
makes the present handset ‘possible. Major 
improvements were also made in trans- 
mitters of the high-quality type and as a 
corollary to this work he was associated with 
the development of two harmonic analyzers. 
In 1928 he was placed in charge of tool de- 
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H.W. Dippel 


velopment in the Outside Plant Develop- 
ment Department where he was responsible 
for the single-sleeve rolled joint now stand- 
ard in the Bell System and the tool for 
making such joints. Since 1936 Mr. Moore 
has been in the Switching Apparatus De- 
velopment Department, in charge of the 
development of a new dial for subscribers’ 
telephones. Approximately thirty-five pat- 
ents have been issued in his name and 
indicate his many contributions to the tele- 
phone art. 

Mr. Moore, who lives in the Wyoming 
section of Milburn, New Jersey, has been 
active in community affairs. He served on 
the Township Committee for six years and 
was chairman (equivalent to mayor) in 
1933; he was president of the Wyoming 
Civic Association for two years and a 
director of the Wyoming Club for three 
years. The Moores have five daughters, one 
son and four grandchildren. The five oldest, 
including the boy who is now with the 
Liberty Mutual Insurance Company at 
Lynn, Mass., are married. One of the 
daughters is a professional ’cellist and one is 
a trained nurse. Two daughters and the son 
were graduated from the University of 
Wisconsin, and the younger daughter has 
completed two years of her work there. Mr. 
Moore believes in keeping busy, has a home 
work shop and as a hobby builds time- 
pieces—replicas of early clocks as well as 
precision clocks of his own designing. 


[xiv] 


G. C. Reiter 


John G. Ferguson 


Howarp W. Dippe_, Purchasing Agent of 
the Laboratories, began his twenty-five 
years of service in the Bell System when he 
entered the Western Electric Company in 
1916. At that time he was associated with 
the Inspection Engineering Department as 
an inspector of pole-line apparatus and hard- 
ware. Having served in that capacity for 
five years he became a buyer of materials 
and supplies for the Western Electric Engi- 
neering Department. Upon the formation of 


the Bell Telephone Laboratories in 1925. 


he was made Assistant Purchasing Agent 
which position he held until 1929 when he 
was appointed to his present position. 

The Purchasing Department, which is 
under the direction of Mr. Dippel, has a 
personnel of twenty-one people, including 
seven buyers. Approximately 50,000 orders 
for merchandise are placed on outside sup- 
pliers each year. Since the Laboratories’ 
output is in ideas which must be developed 
before they can enter into goods urgently 
needed, prompt deliveries are most im- 
portant but careful consideration must 
often be given to price and availability in 
quantity when the item will ultimately enter 
large-scale production by the Western Elec- 
tric Company. Beyond the 13,000 items 
regularly stocked in our storeroom the engi- 
neers are continually asking for new and un- 
usual items. Between Mr. Dippel and his 
buyers an answer can usually be found; 
otherwise the Purchasing Department ar- 
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ranges for conferences between the engineers 
of our staff and those of the suppliers, in 
order to obtain the desired products. 

Mr. and Mrs. Dippel live at Baldwin; 
cruising and fishing on Great South Bay 
are their summer recreation. Their daughter 
enters college this fall, while their son is 
almost ready for high school. 

* * * * * 

Most or G. C. Reter’s twenty-five years 
of service with the Bell System have been in 
the field of local transmission, particularly 


George Kastner of the Development Shop ad- 
justing springs and contacts for telephone sets 


on the development and design of exchange 
area circuits. His work has involved field 
tests and laboratory investigations of the 
local plant required to insure that apparatus 
and circuits which are made available for 
new and for improved telephone services are 
satisfactory from the transmission stand- 
point; and that the transmission perform- 
ances of the various elements of the local 
plant are properly codrdinated to provide 
the desired services at the minimum cost. 

Mr. Reier entered the Engineering De- 
partment of A T & T in 1916 immediately 
after receiving his B.S. in Engineering de- 
gree from Johns Hopkins University. He 
transferred to D & R when this was organ- 
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ized in 1919 and came to the Laboratories 
during the 1934 consolidation. He is now in 
charge of the local transmission group of the 
Transmission Engineering Department. 

In his home community of Westfield he is 
active in Boy Scout work; and his chief 
recreation is golf. The Reiers have three 
children, a girl who will be a junior in 
Middlebury College next fall, a boy in high 
school and a second girl in junior high. 
Mr. Reier is a member of the Telephone 
Pioneers of America. 

* * * * * 

Durinc most of the time that Joun G. 
Fercuson has been with the Laboratories 
he has been concerned with electrical 
measurements and with the design and de- 
velopment of electrical testing methods and 
apparatus. He is responsible for the develop- 
ment of master testing specifications used in 
the manufacturing organization and for the 
design of high-frequency testing appa- 
ratus used in the field. He has charge of the 
standardization of electrical quantities used 
in the Bell System and has been active in 
various committee work in the A.S.T.M., 
particularly on resistance wire. 


N. Y. Tel. Photo 

W. K. St. Clair is a Major in the Signal 

Corps, stationed at Governors Island, New 

York. He has charge of the Wire Section, 

which engineers and constructs telephone sys- 

tems for army posts and harbor defense 
throughout the Second Corps Area 
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W.W. Sturdy is a Captain in the Signal Corps 

and is at present stationed in the office of the 

Chief Signal Officer, Washington. His previous 

assignments were at Fort Jackson, Fort Mon- 

mouth and Fort Dix. He is here pictured 

at Fort Monmouth where his company won 
the Post championship in basketball 


Mr. Ferguson received the degree of B.S. 
in Electrical Engineering from the Uni- 
versity of California in 1915. After spending 
the following ycar there as research assistant 
he received the M.S. degree in Physics and 
immediately joined the Engineering De- 
partment of the Western Electric Company. 
He is now in charge of electrical measure- 
ments and design in the Transmission Appa- 
ratus Development Department. 

Mr. Ferguson is a member of the Ameri- 
can Institute of the City of New York, the 
Montclair Engineering Society and Tele- 
phone Pioneers of America. His main recre- 
ation is hiking and in this connection he be- 
longs to the Green Mountain Club. The 
Fergusons live in Upper Montclair and have 
a daughter ten years old. 

* * * * * 

T. C. CampsBe_tt was at Hawthorne on 

matters pertaining to the manufacture of 


[xvi] 


rolling ladder seats and the testing and 
inspection of rolling ladders. 

C. UNNEWEnR is a Junior Lieutenant on 
the U.S.S. Dubuque, 1200-ton gunboat on 
patrol along the New England Coast. He has 
charge of a deck division of forty men and 
also stands one watch in every three as 
officer-of-the-deck. 

L. E. Sr. Jean and F. G. MERRILL visited 
the Melrose, Yonkers, Piermont and Closter 
central offices of the New York Telephone 
Company to inspect the 0-15-kilocycle pro- 


Charlie Davidson of the sheet metal group 
making up a ventilating duct 


gram equipment which is now undergoing 
experimental tests. 

R. H. MILteEr, on a recent trip to Boston, 
discussed general toll equipment with engi- 
neers of the New England Telephone and 
Telegraph Company. 

J. W. Wooparp made trips to Boston and 
Richmond to discuss with the Associated 
Companies current switchboard orders. 

H. T. LancaBEer attend a quality survey 
conference in Chicago on_ rectifier-type 
power plants. 

V. T. Cattanan was at Toronto and 
Montreal discussing engines with engineers 
of the Bell Telephone Company of Canada. 
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W. S. Ross inspected the shop-wired 
803-C_ ringing-power plant that has been 
installed at Newport News. 

D. F. Crcco.e.ta, a Second Lieutenant in 
the 207th Coast Artillery (Anti-Aircraft), 
has graduated from the Anti-Aircraft train- 
ing course of the Coast Artillery School at 
Fort Monroe. 

J. H. SoLe visited the Holtzer-Cabot 
Electric Company, the Eicor Corporation 
and the Chicago Gear Company in Chicago 
and the General Electric Company at Fort 
Wayne on various problems associated with 
the design of power apparatus. 

L. Pepersen and L. A. Garpner ob- 
served the use of a portable teletypewriter 
switchboard during army maneuvers in 
Tennessee. 

A. D. Know.tTon spent a week at the 
Western Electric Company in Hawthorne 
discussing questions concerning the manu- 
facture of carrier equipment. 

C. A. Smiru inspected new installations of 
the VI repeater at central offices in Standish, 
Lansing and Detroit. 

Two LaporarTorigs families were united 
on June 14 when Miss Eleanor Hocker, 
daughter of C. D. Hocker of the Outside 
Plant Development Department, married 


Raymonp B. Ramsey of the Equipment 
Development Department. 

J. R. Irwin, G. A. Hurst and L. M. 
ALLEN visited Jonesville, New York, to 
make tests and observations on the 380A 
unattended crossbar office. 

DuRING THE MONTH oF JuLy the follow- 
ing members of the Laboratories completed 
twenty years of service in the Bell System: 


Apparatus Development Department 
A. J. Christopher A. G. Laird 
W. H. Edwards Hazel B. Mayhew 
O. C. Eliason C. G. McCormick 


W. S. Hayford B. A. Merrick 
T. C. Henneberger K. F. Rodgers 
N. R. Stryker 


Systems Development Department 


Hermann Alfka R. S. Leonard 
H. S. Black V. M. Meserve 
R. L. Case D. L. Moody 
H. A. Etheridge, Jr. J. T. Schott y 
E. J. Kane _E. M. Staples a 
G. V. King Allan Weaver x 
Research General Service 
H. M. Yates Wendel Cernik 
Plant Department 


Andrew Mogilski W. J. Pinckney 


Noontime at Whippany 
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D. F. Seacord 


C. E. Cutts has been in Amarillo making 
measurements on type-K systems in the 
Amarillo-Tucumcari cables. 

E. D. Sunpe, R. W. GutsnHatt, J. J. 
Mauoney and Miss E. M. Batpwin are in 
Eau Claire where they are making surge 
tests on the coaxial cable between Stevens 
Point and Minneapolis. 


Twenty-FIvE-YEAR SERVICE 
ANNIVERSARIES 

D. F. Seacorp entered the Engineering 
Department of the New York Telephone 
Company in 1916 after graduation from the 
Sheffield Scientific School of Yale University 
with a Ph.B. degree. He first worked on 
transmission and economic studies in con- 
nection with the toll plant and then con- 
ducted a fundamental rate plan investiga- 
tion in the General Commercial Engineering 
Department. 

In 1927 Mr. Seacord transferred to the 
Department of Development and Research 
of the A T & T and came to the Laboratories 
with that organization in 1934. Mr. Seacord 
has been principally engaged in field studies 
of local transmission covering the effects of 
volume distortion, sidetone, and noise on 
the transmission of speech. More recently he 
has completed a field study of room-noise 
conditions at telephone locations and at 
present is concerned with the investigation, 
from the transmission standpoint, that is 
being made of contact noise. 


[xviii] 


S. H. Anderson 


L. D. Plotner 


The Seacords, who live in Darien, have 
two sons. The older boy joined the Naval 
Reserve last summer and was called into 
active service in June upon completion of his 
junior year at Dartmouth. The other boy 
is in junior high school. One of Mr. Sea- 
cord’s main recreations is boating in Long 
Island Sound. 

* * * * * 

Arter S, H. AnpErson received his B.S. 
degree in Engineering from the University 
of Missouri in 1916 he joined the student 
course of the Western Electric Company at 
Hawthorne. Following six months of shop 
training he came to West Street but soon 
went to Philadelphia for installation ex- 
perience. Upon his return to New York he 
joined the systems development group, 
where, until 1927, he was engaged in the de- 
velopment of central-office systems, par- 
ticularly power plant equipment. He then 
transferred to what is now the Quality 
Assurance Department and has since been 
concerned with quality surveys and in- 
vestigations of complaints on central-office 
power apparatus and works closely with the 
power group of the Systems Development 
Department. He has also had extensive ex- 
perience on protective apparatus for central- 
office equipment and on power apparatus 
which is associated with radio broadcast- 
ing equipment. 

The Andersons live in Hollis, Long Island. 
Mr. Anderson is a member of the civic 
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association of his community, the A.I.E.E. 

and Telephone Pioneers of America. His 

recreations are photography and swimming. 
* * * * * 

Lioyp D. PLotner began his Bell System 
service in 1916 although he was in the tele- 
phone business ten years earlier, installing 
telephones, shooting trouble and collecting 
bills for his father who owned several small 
independent exchanges. Radio was just 
being heard of at that time and in order to 
get experience, Mr. Plotner joined the Navy 
where he took part in experimental tests of 
the earlier radio transmitters. He was as- 
signed to the U.S.S. Salem, U.S.S. Ohio 
and the Washington Navy Yard, then being 
transferred to the Philadelphia Navy Yard 
to examine applicants for commercial radio 
licenses. Mr. Plotner was on watch when the 
first SOS signals came in from the Titanic. 

After three years in railroad communica- 
tions, Mr. Plotner entered the maintenance 
organization of The Bell Telephone Company 
of Pennsylvania and transferred to the 
Laboratories during 1919 where he was as- 
signed to the testing of step-by-step and 
PBX circuits. In 1922 he took charge of that 
group which sets up and by test and 
analysis approves the design of the circuits 
and apparatus and is co-responsible with the 


Joun Davipson, Jr. 
of the Switching Engineering 
Department completed thirty 
years of service in the Bell 
System on July 24 
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G. H. PaE.ian 
of the Switching Engineering 
Department completed thirty Department completed thirty 
years of service in the Bell years of service in the Bell 
System on July 17 


design group for the operation of the step- 
by-step system. 

Two experiences in his career Mr. Plotner 
recalls with pleasure. One was his assign- 
ment to the airplane carriers Saratoga and 
Lexington to observe the operation of the 
step-by-step PBX’s during battle practice; 
his Navy training made the experience like a 
homecoming and enabled him to recommend 
maintenance procedures which fitted well 
into Navy traditions. The other experience 
was during the Williamsport flood of 1936 
when he assisted in restoring this office to 
service after the switch room had been 
flooded with four feet of water. 

Mr. Plotner taught the first out-of-hour 
course in step-by-step switching, and wrote 
the textbook for that course. 

Mr. and Mrs. Plotner live in Maplewood 
and take their winter’s vacation at Lake 
Wier, Florida, where he spends his time 
fishing and hunting. When he is not talking 
about boating or fishing he indulges in his 
hobby of cabinet making. To his many 
friends throughout the Bell System he is 
known as “Pop.” 

* * * * * 

AFTER GRADUATION by Cornell, THEODORE 
C. Rocers entered the Traffic Depart- 
ment of Long Lines in 1916. Two years later 


W. E. Darrow 
of the Switching Engineering 


System on July 31 
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he joined the Army, was commissioned a 
Second Lieutenant of Field Artillery, and 
went to France. After demobilization he re- 
turned to A T & T, but in the Department of 
Development and Research. With that 
Department be became a member of the 
Laboratories in 1934. 

For three years Mr. Rogers was at the 
Phoenixville Test Station, making studies of 
carrier transpositions and crosstalk on open- 
wire lines. Since then, he has been engaged 
on economic studies of new and proposed 
toll systems, determining their fields of use 
and relative economies, and thus helping to 
draw conclusions as to the desirable course 
of development. 

Residents of Westfield, the family has 
also a summer cottage at Cranberry Lake. 
Their daughter is a junior at Cornell, and 
their son expects to enter there this fall. 

* * * * * 

Arter J. A. BurweE _t received the de- 
grees of B.S. in E.E. in 1915 and E.E. in 
1916 from Virginia Polytechnic Institute he 
joined the student course of the Western 
Electric Company at Hawthorne. He came 
to West Street late in 1916 where he first 
worked on transmitters and receivers and 
then on the design and preparation of re- 
quirements for the manufacture and testing 


of coils and condensers. Early in 1918 he 
joined the 4th Officers’ Training Camp and 
in September after receiving his commission 
went to France with the sth Anti-Aircraft 
Machine Gun Battalion. Upon his return he 
entered the Systems Development Depart- 
ment and from then until 1933 was engaged 
in circuit analysis and the development and 
testing of circuits for the panel system. 
Among the projects with which he was asso- 
ciated were the study of panel-selector cir- 
cuits to determine the limiting length of 
trunks for reverse control pulses; the design 
and testing of the repeating incoming, two- 
wire office and two-wire incoming circuits; 
a study of the overthrow of panel selectors 
and the establishment of overthrow limits 
for use in circuit design; the adjustment of 
commutator and multiple brushes in dis- 
trict, office and incoming selectors to reduce 
double connections; and the field testing of 
many panel circuits. 

In 1933 Mr. Burwell transferred to what 
is now the Switching Apparatus Develop- 
ment Department where he has since been 
concerned with the development of the 
crossbar switch, his work being principally 
on studies of the mechanical and electrical 
characteristics of the switch. He was re- 
sponsible for the design of a damping spring 


B. E. BEHRENS 
of the Station Apparatus De- 
velopment Department com- 
pleted thirty years of Bell 
System service on July 17 


[xx] 


T. J. Murrua 
of the General Accounting 
Department completed thirty 
years of service in the Bell 
System on July 21 


E. S. Gipson 
of the Switching Develop- 
ment Department completed 
thirty years of service in the 
Bell System on July 14 


August 1941 


| 
| 


now used extensively to kill vibrations of the 
selecting fingers of the crossbar switch. 

The Burwells live in Jackson Heights, 
Long Island, with their three children, two 
boys, ages eleven and ten, and a girl, age one. 
Mr. Burwell is a golf enthusiast’: and has 
played in a majority of the Laboratories 
Club tournaments in which he has been 
low medalist in Class A several times. He 
has also played in tournaments with the 
New York Telephone Company and the 
Western Electric Company. He belongs to 
the Edward J. Hall Chapter, Telephone 
Pioneers of America. 

* * * * * 

R. T. Jenkins joined the transmission 
engineering group of the Western Electric 
Company in 1916. His first work consisted 
of transmission measurements and testing of 
instruments, particularly transmitters and 
receivers. During the First World War he 
spent considerable time on the use of 
“sea phones” for the detection of ships and 
did much test work on them off Port 
Washington. Following the war he con- 
tinued transmission engineering work and 
designed a machine for measuring the trans- 
mission efficiency of telephone receivers. 
He soon transferred to the acoustical re- 
search group and until 1939 was concerned 
mainly with acoustic measurements. 

During this period Mr. Jenkins was asso- 
ciated with many projects among the more 
important of which were the development of 
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T. C. Rogers J. A. Burwell R. T. Jenkins 


instruments and methods for absolute 
sound measurements; the development of 
the artificial ear for telephone measure- 
ments; the measurement of sound of large 
amplitudes; and the design ofa high-efficiency 
microphone of small acoustic size for sound 
field measurements together with methods 
of forming thin aluminum-alloy diaphragms. 
He was a co-author of two articles describing 
the artificial ear and the measurement of 
sound of large amplitude published in the 
Bell System Technical Journal and the Jour- 
nal of the Acoustical Society of America, re- 
spectively. Since 1939 he has been concerned 
with facsimile transmission and receiving 
over telephone circuits and the development 
of terminal apparatus for this work. 

Mr. Jenkins attended Cooper Union from 
which he received a B.S. in E.E. degree in 
1917 and an E.E. degree in 1920. He lives 
in the Bronx and is a tennis and badminton 
enthusiast. He is a member of the A.I.E.E. 
and the Acoustical Society of America. 

* * * * * 

WirH six YEARS’ experience as local and 
toll-wire chief for the Saskatchewan Govern- 
ment telephone system, Harry S. SHope 
entered the Western Electric Company in 
1916 as a specification writer. Three years 
later he transferred to New York to take 
part in the standardization of the then new 
panel-dial system. In 1921 he went into cir- 
cuit design, and soon was put in charge of 
groups working on local manual, and panel 
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related items such as echo 
suppressors, transmission 
regulation and program 
transmission. A year after 
he came to the Laboratories 
with thee D& R Depart- 
ment he was transferred to 
toll circuit development, 
now being particularly con- 
cerned with the design of 
toll testboard and testing 
circuits for four-wire toll 
switching. 

The Shoffstalls live in 
Maplewood. Mr. Shoffstall 
graduated from Ohio State 
University in 1916 with his 

’ degree of B.E.E.; his son 

H. 8. Shope H. F. Shoffstall 

erford College next fall, 

interconnecting circuits. Responsibility for L. K. Swarr recently visited Boston, 

PBX circuits was added in 1923, and in Springfield, New Haven and Philadelphia 

1930 for step-by-step circuits. In- 

cident to a rearrangement of cir- 

cuit design groups four years ago, 

Mr. Shope was given charge of 

design of all local and toll switch- 

board circuits, including testing 

and maintenance facilities for 
these switchboards. 

Mr. and Mrs. Shope live in 
East Orange when they are not 
at their cottage on Paulin’s Kill 
Lake, Sussex County. He is a 
mechanical engineering graduate 
of Cornell of the Class of 1908. 

* * * 

Soon AFTER Hucu F. SuHorr- 
sTALL entered American Telephone 
and Telegraph Company in 1916 
he became engaged in toll equip- 
ment developments. He partici- 
pated in the preparation of the 
“blue book” on the No. 4 Test- 
board which was the toll wire 
chief’s standby and was active in 
the initial developments of test- 
board and repeater equipment ar- 
rangements and maintenance 
methods for long toll cables, then Our New NEIGHBOR 
new in the telephone art. Later he Ships of the Morgan Line have been replaced alongside 
was engaged in the improvement Pier 50 at the foot of Bethune Street by carfloats of the 
and simplification of such equip- Pennsylvania Railroad. General merchandise freight 
ment and in the development of will be handled at the pier 
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W. R. Lyon is a Major in the Air Corps, 

Material Division, and is in charge of govern- 

ment personnel assigned to the Lockland plant 

of Wright Aeronautical Corporation. This 

group supervises the testing of aircraft engines 
and checks financial transactions 


in connection with lightning protection 
investigations that are now being made on 
aerial exchange cable. 

A. H. ScurrMer attended a meeting of 
the Electrical Committee, 
N.F.P.A., at Chicago on 
June Io and 11. 

G. WascueEck aided the 
Long Lines Department in 
making earth resistivity 
measurements along the 
proposed cable route be- 
tween Baltimore and York. 
This work was done in con- 
nection with studies for 
lightning protection along 
this route. 

Miss E. Renrrop, M. T. 
Dow, W. E. Rerp, J. L. 
Doncourt, E. S. Witcox 
and B. C. Grirriry have 
been engaged in type-K 


Long Lines personnel in the operation of the 
coaxial cable system which was placed in 
commercial service early in June. 

T. M. Oparenxo spent several days in 
Baltimore discussing coaxial-cable design 
problems. 

B. A. FarRwWEATHER and J. C. McCoy 
were at Philadelphia, R. W. MarsHatt and 
J. P. Rapciirr were at Princeton and 
W. D. Miscu er was at 32 Sixth Avenue, 
New York City, in connection with tests of 
the new coaxial terminals and branching 
point equipment on the New York-Phila- 
delphia coaxial cable. 

J. O. Smeruurst has been in Panama in 
connection with a radio telephone circuit to 
New York. 

R. L. Case and A. V. WurMseEr were in 
Chicago, St. Louis and Joplin investigating 
the performance of the four-wire order cir- 
cuit used on the Chicago-Joplin cable. 
C. S. Yeutrer has been working on the 
field trial of new deviation regulators for 
this system. 

H. A. WENK visited a type-K carrier re- 
peater station at East Orange in connection 
with line amplifier switching tests. 

R. A. DELLER represented the Bell Tele- 
phone Laboratories at the National Con- 
vention of the Society for the Promotion of 
Engineering Education which was held at 


crosstalk tests on the new 
Omaha-Denver cable. 

C. F. Boeck has returned 
from Eau Claire where he 
assisted in the instruction of 
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R. C. Jones 
of the Outside Plant Develop- 
ment Department completed 
thirty years of service in the 
Bell System on July 24 


R. E. ALBERTS 
of the Outside Plant Develop- 
ment Department completed 
thirty years of service in the 
Bell System on July 10 


q 
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the University of Michigan 
from June 24 to 27. 

G. B. Tuomas went to 
Cleveland on June 26 to at- 
tend the 65th birthday cele- 
bration of D. H. Morris, assis- 
tant vice president of The 
Ohio Bell Telephone Company, 
who retired on June 30. 

THE LABORATORIES were 
represented in interference pro- 
ceedings at the Patent Office 
by G. F. HEvErMAN before the 
Board of Appeals and A. J. 
ZERBARINI before the Primary 
Examiner. 

R. Marino and R. C. 
TERRY were at the Patent Office in 
Washington during the month of June 
relative to patent matters. 

S. Branp has been engaged in preliminary 
tests on an experimental program circuit be- 
tween midtown Manhattan and Closter, 
New Jersey. Codperating with Mr. Brand 
were S. Duma, H. G. Fisuer, A. A. HEBER- 
LEIN and W. B. Mosuer. 


ELIzABETH LORENZER 
1875-1941 


EvizaBETH LORENzER, 
former matron in the Building 
Service Department who re. 
tired in 1927, died on July 3, 
Mrs. Lorenzer joined the West- 
ern Electric Company in 1907 
as a lacquerer and continued 
in this position until the manu- 
facturing organization moved 
to Hawthorne. From that time 
until her retirement she was a 
matron. 

C. A. WEBBER and R, T. 
STAPLES were at Point Breeze 
at various times during June 
on matters pertaining to the de- 
velopment of telephone cords, 
OF THE ORIGINAL property purchased for 


the Mendham Laboratory two _ parcels” 


totaling 77 acres have been sold and the 
third parcel of 58 acres, which includes the 
laboratory, is on the market for $22,000, 

P. VENNEMAN has been transferred to the 
Murray Hill plant organization. W. A. 
Tracy is now in charge of Building Service, 
replacing Mr. Venneman. 


J. Grossman, Jr., bending a detail in a brake Jim Coggins of the pipe-fitting group of the 
Building Shop making up a two-inch union 


at the Whippany Laboratory 
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Insulating Paper 


By J. M. FINCH 
Chemical Laboratories 


NSULATING paper,* un- 
like that used for writing 
or printing, is relatively 
pure cellulose and contains no 
clay or sizing; but pure cellu- 
lose is one of the most hygro- 
scopic of substances and very 
little moisture renders it con- 
ductive. Paper used for insu- 
lating, as in condensers, must 
therefore be dried and kept so 
by impregnation with waxes. 
Immersion in oils or potting 
in asphalts may also be neces- 
sary. Simple wax impregna- 
tion will not prevent paper 
from absorbing moisture. It 
retards the rate at which 
water is taken up but the total 
amount absorbed is as large as in un- 
impregnated paper. This is shown by 
the graph of Figure 1. Phenolic resin 
is also used to impregnate paper. It 
helps the paper to maintain a higher 
resistance largely because layers of 
pure resin on the surfaces of the 
material, which have high resistance, 
prevent direct contact of the paper 
fibres and the parts insulated. 
Maintenance of dryness, moreover, 
is not alone sufficient to assure perma- 
nence of good insulating properties, 
because contamination with small 
amounts of certain chemical com- 
pounds cause electrical and physical 
deterioration and failure. Embrittle- 
ment results from the presence of 
small amounts of acidic compounds in 
the paper and freedom from them is 
important when paper has to be 
*Recorp, Feb., 1937, p. 197. 
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heated in processing or in apparatus 
manufacture. Chlorides have long 
been recognized as the cause of ex- 
cessive conductance and objection- 
able corrosion, but more recently their 
presence in condenser paper has been 
shown to greatly shorten their life. 
A condenser made with paper pur- 
posely contaminated with 0.19 per 
cent chlorides failed under exag- 
gerated voltage conditions in about 
1.5 hours, while a condenser made 
with paper containing 0.03 per cent 
chlorides had a life of about 60 hours 
under the same conditions and one 
with paper containing only o.o1 per 
cent chlorides survived 280 hours. 
Chlorides are so harmful that it is 
considered good practice to avoid the 
use of bleached pulp in insulating 
papers for the more critical uses such 
as in condensers. Substitution of un- 
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@ VACUUM IMPREGNATED 
WITH WAX 
© UNIMPREGNATED 


WATER ABSORBED IN PER CENT 


5 10 1S 20 25 30 35 
TIME IN HOURS 


Fig. 1—Paper impregnated with wax ab- 

sorbs water more slowly than untreated 

paper but the total amount absorbed is ulti- 
mately the same 


bleached Kraft paper for bleached 
sulphite paper in phenol fibre has ef- 
fected a definite improvement in the 
insulation resistance of this material. 

Chemical contamination is not al- 
ways introduced during the paper- 


making process, but may be added to 
the finished paper when it is wound 
into small rolls in manufacturing 
operations. The adhesive used for 
splicing accidental breaks during the 
slitting and rewinding of condenser 
paper is an example of a source of 
such contamination. Commercially 
available adhesives of this kind con- 
tain objectionable quantities of solu- 
ble conducting salts. If a splice, made 
with these adhesives, is wound into a 
condenser it causes rapid failure. The 
stains on the condenser paper shown 
in Figure 2 were caused by purposely 
using contaminated adhesive in a 
condenser, and then subjecting it to 
exaggerated voltage conditions. The 
stains indicate changes which will 
ultimately result in electrical break- 
down and condenser failure. No de- 
terioration of the paper occurs if an 
uncontaminated adhesive made of 
cellulose-acetate solution is used. 
Soot, coal, metal dust and finely 
divided salts may settle from the air 
during the paper-making process or 
when the apparatus is manufactured, 
and purification of the air is advisable 
where very thin tissue insulation such 


Fig. 2—Stains 1 and 3 were made by exposing to exaggerated voltage conditions con- 

denser paper on which commercial adhesives had been daubed. These adhesives contain 

conducting salts which would cause condenser failure. No deterioration occurs with an 
adhesive made of pure cellulose acetate, 2 
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as condenser paper is made or used. 

Paper is a mass of felted fibres or 
fibre particles combined with dried 
gelatinous cellulosic material which is 
produced by prolonged maceration of 
the fibres in water. Structurally, 
paper is not uniform because small 
areas may be composed largely of this 
gel which shrinks more than the 
fibres during the drying process in 
manufacture. Condenser paper con- 
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Fig. 3—Cellulose acetate is a better insu- 
lator than cotton in humid atmospheres 


tains comparatively large amounts of 
the gelatinized material and its thick- 
ness may vary from spot to spot by a 
factor of as much as 4 to I. This is 
shown by the photomicrograph, Figure 
4, left. Knowledge of this variation 
has made it possible to rationalize 
expressions relating condenser life to 
the intensity of the applied electrical 
stress. It also shows that the apparent 
density is higher than the accepted 
value of about 1.0, because the thick- 
ness, as now measured, includes the 
air space between the two paper sur- 
faces and two planes contacting the 
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high spots on these surfaces. In con- 
trast with this non-uniform paper, 
Figure 4, right, shows a cross-section 
of very uniform sheet viscose 0.0004 
inch thick. Although the structure of 
this material is practically ideal, there 


Fig. 4—Left, photomicrograph of a cross- 
section of a sheet of paper showing 4 to 1 
variations in thickness; right, sheets of 
viscose are very uniform in thickness 


are economic and technical consider- 
ations which prevent its application to 
condenser insulation. 

Among the substitutes for insu- 
lating paper, thin sheet cellulose ace- 
tate has established itself as a superior 
material for interleaving fine coil 
windings, principally because it has 
better insulating properties than cot- 
ton in humid atmospheres as is shown 
in Figure 3. Its use has practically 
eliminated breakage of fine wire in 
coils from electrolytic corrosion. Other 
substitutes, such as ethyl cellulose and 
cellulose butyrate, are being scruti- 
nized as they become available. Sheet 
material, like cellulose acetate, is 
sometimes laminated with paper to 
add toughness and resistance to 
abrasion and to increase the electrical 
resistance of the product. At present, 
however, pure cellulose paper pro- 
vides the most satisfactory material 
for the commercial production of con- 
densers and for most other uses in- 
volving thin sheets of insulation. 
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ECAUSE of the non-linear char- 

acteristics of amplifiers, har- 

monics of a_ single-frequency 
input or combination products of 
two or more frequencies appear in 
the output. These modulation prod- 
ucts are usually undesirable, and 
steps must be taken to hold them to 
values that will not seriously affect 
the quality or intelligibility of the 
transmitted signal. In voice-frequency 
amplifiers the modulation results 
chiefly in distortion, and since the 
ear is relatively tolerant of distortion, 
the requirements are not severe. 

In carrier systems, however, where 
more than one band is carried through 
the same amplifier, modulation may 
be the source of a form of interference 
called cross-modulation. The har- 
monics produced are of a frequency 
that places them in one of the other 
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The Measurement of 
Modulation in 


Carrier Amplifiers 


By J. P. KINZER 
Transmission Development Department 


channels of the same system. In a K 
carrier system, for example, the sec- 
ond harmonics of the frequencies of 
one channel may fall in the band of 
one of the higher-frequency channels, 
and after demodulation at the termi- 
nal will appear as voice frequencies 
to the listener. These frequencies, al- 
though not intelligible, have many of 
the characteristics of speech. They 
are thus distracting, and the require- 
ments on modulation under these con- 
ditions must be more severe than with 
voice-frequency amplifiers. 
Modulation-measuring equipment 
has been in use for a long time, but 
with the advent of broad-band car- 
rier systems, where there is a wide 
scope for the appearance of cross- 
modulation, more precise and more 
extensive measurements have been 
wanted than could be obtained with 
existing equipment. As a result, a 
new apparatus has recently been de- 
signed for measuring modulation in 
carrier amplifiers. It incorporates a 
number of improvements, and limita- 
tions in the frequencies to be used 
have been removed. With this new 
apparatus, shown in the photograph 
at the head of this article, it is pos- 
sible to measure any modulation 
product of one or two input frequen- 
cies in the C, K, or J carrier systems, 
which cover the range of 4 to 150 ke. 
In long carrier systems with many 
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Fig. 1—Comparison of this early modulation-measuring set-up, comprising four relay 
racks and two tables, with that on the opposite page shows how the size has been reduced 


amplifiers in tandem, most of the 
modulation products add up in such 
a way that the total modulation 
power is the sum of the modulation 
powers of all the amplifiers. The mod- 
ulation product 2P — Q, however, where 
p and Q are the two combining fre- 
quencies, is usually in phase for all the 
amplifiers. As a result the total power 
of the modulation product at this 
frequency is proportional to the 
square of the number of amplifiers, 
while for other modulation products 


the total is proportional to only the 
first power of the number of ampli- 
fiers. Modulation products of the 
2P —Q type are thus of particular im- 
portance, and it is for measuring them 
that the new circuit has primarily 
been designed. 

The procedure is to supply two fre- 
quencies to the apparatus under test, 
and then from the output of this appa- 
ratus to select and measure the de- 
sired modulation product. The value 
of the product is generally stated as so 


HARMONIC 
REDUCTION __HIGH-GAIN, NARROW-GAND, DETECTOR 
FILTERS r 
FUNDAMENTAL! NARROW 
APPARATUS “REJECTION |CARRIER CON- BAND AMPLIFIER 
UNDER TEST ‘ciRcuIT |AMPLIFIER VERTER FILTER RECTIFIER 
| 1K 
OSCILLATORS — = = 
“ | DECIBEL 
Q |_| COMBINING METER 
NETWORK | OSCILLATOR 


Fig. 2—Block schematic of the modulation-measuring equipment 
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many db below the fundamentals 
causing it, both measured at the out- 
put of the amplifier under test. A 
block schematic of the circuit em- 
ployed is shown in Figure 2. Since the 
modulation product may be far weaker 


OSCILLATOR AMPLIFIER 


_N 
TRS 
LW — 


S| 


+8 


CONTROL 


NOTE — POWER CONNECTIONS TO SCREENS 


OF PENTODES OMITTED 


Fig. 3—Simplified schematic of the oscillator circuit 
that supplies the P and Q frequencies 


than the fundamentals, a high-gain 
detector is required ahead of the db 
meter which indicates the amount of 
the modulation product present. Since, 
moreover, most carrier amplifiers are 
provided with feedback circuits that 
reduce the modulation product to 
about or below the noise level, the 
noise level in the measuring circuit 
must be kept very low to permit a 
satisfactory measurement of the mod- 
ulation product itself. Care must also 
be taken to insure that any extra- 
neous frequencies arising in the measur- 
ing equipment itself are well below 
the level of the frequency which is 
being measured. 

Two adjustable oscillators are pro- 
vided to give the p and Q frequencies. 
The output of each oscillator is passed 
through a filter to reduce any har- 
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monics that may be present, and js 
then carried to the combining net- 
work that supplies the input to the 
apparatus under test. This network 
which is essentially a balanced hybrid 
coil serves primarily to decrease inter- 

action between the two oscil- 

lators. Since the modulation 


1 products are usually smaller 
lg than the input frequencies, 
a 


] these latter frequencies are 
eliminated by a circuit im- 
mediately following the appa- 
ratus under test, so that only 
the modulation product is 
passed to the detector. 
Although the P and Q fre. 
quencies are eliminated before 
the modulation product is 
passed to the measuring cir- 
cuit, there is still the possi- 
bility that the noise. level 
might be as great as or even 
greater than that of the fre- 
quency to be measured. The 
noise, however, is a function of 
the width of the frequency 
band. By employing a very narrow 
band filter in the measuring circuit 
the level of the noise can be drastically 
reduced without affecting the level of 
the frequency component to be meas- 
ured. For this purpose, a pass band 
of only about 100 cycles is employed. 

Measurements, of course, must be 
made over a wide range of frequencies, 
and to provide a convenient method 
of bringing any frequency down to the 
pass band of this filter, a converter 
and demodulating oscillator are sup- 
plied in the measuring circuit. An 
amplifier is used ahead of the con- 
verter so as to make the noise level 
of the latter low relative to that of 

the frequency being measured. A 

rectifier and db meter complete the 

measuring circuit. 
To obtain p and Q frequencies as 
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free from harmonics as possible, auto- 
matic output control has been used 
for the oscillator circuit. The oscillator 
tube is followed by a power amplifier, 
and a portion of the voltage across the 
output transformer is rectified by a 
control tube and used to vary the bias 
on the oscillator tube. The circuit is 
shown in Figure 3. Feedback of this 
type tends to hold the output level 
and the frequency constant regardless 
of changes in the voltage of the power 
supply. It also results in considerable 
improvement of the wave shape. 
With the output controlled in this 
manner, the requirements placed on 
the following filters need not be so 
severe, and simpler circuits may be 
used to eliminate the Pp and Q fre- 
quencies later. 

The circuit between the apparatus 
under test and the high-gain detector, 
although required to eliminate only 
two frequencies, P and Q, should be 
adjustable, since these frequencies 
may be at any values over a wide 
range. It has been possible to use a 
bridged-r structure, as shown in Fig- 
ure 4, to eliminate each fundamental. 
With perfect adjustment such a 
structure can be made to have an in- 
finite loss at a single frequency. At the 
resonant frequency, the transmission 
through such a T network has a phase 
shift of 180 degrees, while transmis- 


sion through the shunting resistance R 
has a zero phase shift. By adjusting 
the value of r, the currents trans- 
mitted by the two branches may be 
made equal, and since they are 
opposite in phase, the net output is 
zero. Since the action of the rejection 
circuit is practically independent of 
its termination, two of them may be 
used in tandem—one to reject the P, 
and the other, the Q frequency. The 
loss through the rejector circuits is 
high only at a single frequency, and 


yh 


Fig. 4—Schematic of adjustable bridged-t 
rejector circuit 


it is largely because of this that every 
precaution is taken to obtain good 
stability in the oscillator. 

The circuit of the high-gain narrow- 
band detector is shown in Figure 5. 
The carrier oscillator for the converter, 
like those that provide the Pp and Q 
fundamental frequencies, has auto- 
matic output control. The band-pass 
filter is a standard filter from the voice- 
frequency carrier telegraph system. 


AMPLIFIER CONVERTER AMPLIFIER-RECTIFIER 
| 
BAND- 
PASS 
FILTER 
+8 +B +B +B 
| +B 
' 
TO CARRIER NOTE — CONNECTIONS TO SCREENS AND 
OSCILLATOR SUPPRESSORS OF PENTODES OMITTED 


Fig. s—Simplified schematic of high-gain narrow-band detector 
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Each stage of the low-frequency am- 
plifier has cathode feedback and in ad- 
dition overall feedback is used. The 
sensitivity of the circuit is such that 
an input level 130 db below one milli- 
watt will override thermal noise and 
other interference sufficiently to in- 
sure an error of less than 1 db in the 
measurement. The maximum modu- 
lation level that can be measured is 
approximately one milliwatt. 

For an input level of one milliwatt 
modulation produced within the set 


itself is 120 db below the fundamental. 
Modulation products, therefore, as 
low as 100 db below one milliwatt 
may be satisfactorily measured. Al- 
though the equipment was designed 
primarily for the K carrier range from 
12 to 60 kc, it may also be used in the 
C and J carrier ranges, or from 4 to 
150 kc. So far it has been used princi- 
pally to measure the modulation of 
new types of amplifiers for the C and 
K carrier telephone systems, and of 
thermistors for these amplifiers. 


SwITCHBOARD Lamp Extractor 
When switchboard lamps need to be removed for replacement, a 
special tool is required. Formerly this was a thin steel tube, split 
lengthwise, which was forced over the lamp. This tool sometimes 
broke a lamp, or itself was broken. The new tool shown above has two 
jaws and a spring controlled lever. When it is slipped over a lamp 
and the lever is depressed, the jaws clamp the lamp gently but firmly 
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Teletypewriter Oiler 


N ORDINARY oil can is no_ phragm; to that is attached a metal 
friend to the teletypewriter bellows into which oil is drawn 
maintenance man. It will spill through a ball check valve. When the 

if overturned, and mess up his tool diaphragm is pressed oil is expelled 
kit; unless full, it will not feed “‘up- through the spout; a drop at a time 
hill”; and the quantity dropped is when pressed gently and a squirt of 
hard to control. With the importance up to about fifteen drops when forced 
of proper teletypewriter lubrication down far enough to bring the bel- 
and these shortcomings in mind, the _ lows into greater action. Another ball 
Laboratories have developed a tele- valve at the entrance of the spout 
typewriter oiler called the 512A Tool. keeps the oil from escaping except 
Part of its top is a metallic dia~ when the diaphragm is pressed. 


DIAPHRAGM CAP 


SPOUT 


BELLOWS VALVE 
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Extended Use of Rubber Insulation in 
Telephone Cords 


By R. T. STAPLES 
Apparatus Development 


AVORABLE experience in the 

manufacture and use of rubber- 

insulated conductors in _ tele- 
phone cords* has indicated the desir- 
ability of extending the use of rubber 
insulation to other types of cords so 
that they may better withstand the 
most severe conditions of station and 
central-office service. 

Standard cords with rubber-insu- 
lated conductors and a brown textile- 
braided outer covering are well 
adapted for normal station use. In 
places where usage is much more 
severe, however, such as at coin 
boxes, in business offices, restaurant 
kitchens, markets, laundries and in 
many industrial plants a much more 
rugged cord is needed. Cords are sub- 
~ *REcorD, Nov., 1937, p. 85 and Aug., 1938, p. 396. 


Fig. 1\—Rubber-insulated station cords have rubber-insulated 
conductors with filler threads between them and a spaced 
serving of cotton to bind the conduciors together 


380 


jected in these services to abnormal. 
wear and to kinking which detracts 
from their appearance. They may also 
have to withstand frequent wetting 
with water or other liquids as well as 
contamination with grease, dirt or 
chemicals. 

For these situations rugged cords 
with rubber-insulated conductors and 
a tough rubber jacket have been de- 
veloped. They are finding extensive 
use in the telephone plant, not only in 
the specific locations mentioned, but 
also for residence and general use in 
localities where long periods of high 
humidity or actual condensation of 
moisture are encountered. Their use 
may also be advisable in residences 
where cord kinking is troublesome. 

In manufacture, the rubber-covered 
conductors are twisted 
together (Figure 2) 
with cotton filler 
threads, which lie in the 
interstices, and cov- 
ered with acotton bind- 
ing to form a smooth 
core. The core is then 
covered with a thick 
extruded jacket of 
tough brown rubber. 
A cord structure of 
this type costs more 
than that used in the 
braided type of cord 
but the longer life of 
the rubber-jacketed 
cord justifies its use 
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where service conditions are severe. 
The rubber jacket has the further ad- 
vantage that its stiffness and torsional 
resistance are greater and this mini- 
mizes the tendency of the cord to be- 
come twisted and kinked in service. 


FILLER 
THREADS 
RUBBER COTTON THREAD 


SERVING 
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switchboard cords, some of the calls 
will continue to require the use of 
manually operated switchboards. Toll 
systems are operated in_ general 
through manual switchboards and, in 
a large number of towns, local service 
is more economically 
given by manual 
boards. Added to these 
cord demands are those 
required for mainte- 
nance purposes in ex- 


CHE isting manual-system 
7 central offices, many of 
CONDUCTORS which are relatively 


Fig. 2—Station cords with an outer covering of rubber are 
used where service conditions are unusually severe, as at coin 
boxes and in industrial plants 


Experiments and field tests had 
been conducted previously to deter- 
mine whether a rubber jacket could 
be employed advantageously instead 
of glazed cotton as a covering for 
switchboard cords. A rubber jacket 
was found unsuitable for this applica- 
tion because it was difficult to attach 
the cord securely to its associated 
plug; also, friction between the rubber 
jacket and the walls of the hole in the 
plug shelf prevented the cord from 
being restored readily. 

Use of rubber insulation to replace 
silk and cotton on the individual con- 
ductors of the switchboard cords 
showed promise as a means of im- 
proving the electrical insulating prop- 
erties of the cords and reducing 
substantially their manufacturing 
cost. That development, which would 
require changes in design of upwards 
of 150 standard cords, seemed war- 
ranted considering the probable future 
demand for the cords. 

Although the majority of dial- 
system telephone calls do not involve 
the service of an operator or of 
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new, and in the large 
number of manual pri- 
vate branch exchange 
boards. Both of these 
types of equipment 
may continue in service for a number 
of years. 

Experimental cords of various de- 
signs were made up and were sub- 
jected to forced manual plugging 
tests simulating actual service con- 
ditions. On the basis of these tests, 
cords were given field service trials 
for a final check of their serviceability. 


CONDUCTORS 
COTTON 
RUBBER SERVING LZ 


Fig. 3—The new rubber-insulated conductor 


for switchboard cords has a serving of cotton 


over the tinsel conductor and a thin outside 
layer of rubber applied by a continuous 
vulcanizing process 


Rubber-insulated conductors de- 
veloped for these cords had to be 
smaller than those used in station 
cords so that the completed cords 
could be held within the specified 
diameter limits. The new structure 
is shown in Figure 3. A thin wall 
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Fig. 4—Switchboard cord with rubber-insulated conductors (right) has better electrical 
characteristics and greater flexibility than cord with textile-insulated conductors (left) 


of rubber is applied by the contin- 
uous vulcanizing process in the several 
different colors required. The twisted 
and filled-core construction, the 
glazed cotton reinforcements and the 
outer braiding used in former cords 
have been retained. New solderless 
tips were developed to match the 
smaller diameter of the insulated 
conductors. 

Switchboard cords with rubber- 
insulated conductors. are better 
adapted to economical methods of 


manufacture than those with textile 
insulation. They are more flexible and 
can be handled with greater ease by 
the operators at the switchboards. 
Their service life is relatively the 
same as that of the textile-insulated 
cords and they retain flexibility during 
prolonged periods of high relative 
humidity, such as occur along sea- 
coast localities during the summer 
months. Their electrical insulation 
characteristics remain at a high level 
during severe climatic conditions. 
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frequency carrier telegraph systems. Mr. 
Hamilton’s work has also involved de- 
velopment problems in connection with 
the Key West-Havana submarine cable 
and transcontinental carrier telegraph 
systems. Since 1930 he has been engaged 
in developing voice-frequency carrier 
telegraph systems and applying them to 
carrier telephone channels. 

ARNOLD B. Baltey received a B.S. de- 


MATERIALS SAVED FOR DEFENSE 


About 150 airplanes for defense will have aluminum this year 
thanks to savings made by Western Electric Company, producer 
of Bell telephones, in using substitutes. Enough zinc will be 
saved to make nearly twelve million three-inch cartridge cases. 
Western Electric’s substitution program began several years ago 
when studies were instituted in this direction. The company has 
or will make substantial reduction in requirements of nickel 
steel, nickel, magnesium, tungsten, and other vital metals. 


gree in Engineering Administration from 
Massachusetts Institute of Technology 
in 1925 and then became a member of 
the instructing staff of the Department 
of Economics of the Institute. In 1926 he 
joined the Radio Development Depart- 
ment of the Laboratories and specialized 
in the design and installation of radio 
telephone and broadcast transmitters. He 
aided in the development of a universal 
radio beacon for aircraft and later made a 
series of technical studies on the location 
and selection of radio sites for broadcast 
stations, including Stations WABC, WSB 
and WHN. For the last two years Mr. 
Bailey has been engaged in the develop. 
ment of two-way mobile radio systems. 


Tron Age. July 3, 1941. 
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